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Beverly Hills, wisely planned as an ideal 
residential community, has from its inception 
attracted discriminating people who appreciate 
its scenic charm and climatic advantages. 
Sloping upward from the coastal plain into 
the rugged foothills of the Santa Monica 
Mountains, it is but a short drive eastward over 
wide boulevards to the heart of Los Angeles 
and westward to the palisades and beach play- 
grounds of Southern California. 


The city, which has an estimated popu- 
lation of 25,000, is governed by five council- 
men, elected at large and serving without 
compensation, one of whom acts as Mayor. 
Each department is administered by a compe- 
tent staff quickly responsive to the needs of 
citizens, property owners and the public. 


Beverly Hills is furnished with an abundant 

PITTSBURGH EQUITABLE METER CO. supply of pure water obtained direct from wells, 

MERCO NORDSTROM VALVE CO. and as in thousands of other municipalities, 

you will find Pittsburgh Water Meters doing 

their part towards providing a just and equita- 
ble revenue for the water department. 


MAIN OFTICES PITTSBURGH, PA. 


NEW YORK LOS ANGELES TULSA HOUSTON BUFFALO 
| COLUMBIA KANSAS CITY CHICAGO PHILADELPHIA OAKLAND 


PITTSBURGH WATER METERS 














HROUGH product development our foundries, technical staffs ang 


} laboratories continue to extend the sphere of cast iron pipe’s usefulness 
















Super-de Lavaud Chill-Free Cast Iron Pipe is now made in steel o. d. Sizes 
\ with threaded joints for waste, vent 
and drainage service in buildings, as 
well as for pressure service. U.S. 
Ni-Resist Cast Iron Pipe is now avail- 
able for super-corrosive conditions in 
Industry. This Company is equipped 
to produce cast iron pipe for special 


purposes in all fields of pipe service. 





SUPER-DE LAVAUD CENTRIFUGAL CAST IRON PIPE Castironand alloy castironpipecentrif. _ 

U.S. Pit Cast Pipe U.S. Threaded Cast Iron Pipe U.S. Mechanical Joint Pipe ugally or pit cast—for water works, gas, a 
U.S. Ni-Resist Cast Iron Pipe U.S. Flexible Joint Pipe U.S. Cast Iron Culverts sewerage and drainage SErvice as well 
Alloy and Gray Iron Castings U.S. Cast Iron Roof Plates as industrial uses involving corrosives, 







U.S. PIPE & FOUNDRY CO. 
BURLINGTON, NEW JERSEY | 
Foundries and Sales Offices throughout the U. S. 




















EFFICIENCY ar “SPRINGWELLS” 
WITH 


IRVEYO 


























Top: Two Airveyor pressure type dust filters 


Airveyor receiver and exhauster unit. Note the seven-way switch 
for conveying materials under pressure to the seven storage tanks. 





PRINGWELLS Station, Detroit’s water purification plant uses the Airveyor to cut material 

handling costs. Not only are savings effected through the purchase of alum in bulk, but, 
this modern, unique system economizes in many other ways. Material losses are nil. Cleanliness, 
@ Paramount requisite in every purification plant, is absolutely assured; the system is dust-proof. 
All materials conveyed can be entirely removed from the system when shutting down as it is 
self-cleaning 

Airveyors are available in a wide variety of types and s sizes to meet the requirements of 
unloading fine, crushed, and granular materials. They are used for unloading box and tank cars, 
and ships; or for general plant conveying. 

The flexibility of layout of these conveyors make them readily adaptable to existing plants 
at little expense. They can be installed without interfering with the operation of your present 
system. 
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| Chicago: 1118 Marquette Bldg. 
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Schematic diagram of the Airveyor System unloading and conveying alum. Box cars are unloaded by suction, the material is conveyed to the 
receiver, and from this point by pressure to seven storage bins. The exhaust air from the storage tanks is cleaned by bag filters. 
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E. S. GILLETTE, Publisher 


ARTICLES AND 
AUTHORS Scheduled 


for Future Issues 


“Raw Water preparation and the Use 
of Chlorinated Copperas at Richmond, 
Va.”""—by M. C. Smith, Engr. of Water 
and Electricity, Richmond, Va., recounts 
the progressive bettering of mixing and 
coagulation at the Richmond plant 
which culminated in the mechanical 
“flocculations.”” Then follows the second 
phase, that of seeking a more efficient 
coagulant which at the same time has 
been productive of a material saving in 
coagulant costs. The more important 
feaures (good and bad) of chlorinated- 
copperas are compared with other ferric 
coagulants and filter alum. The practi- 
cal aspects of alternate (seaonal) use of 
alum and chlorinated-copperas, and com- 
binations of each, are the result of al- 
most 18 months of studies and plant 
operation experiences with both coagu- 
lants at Richmond, Va. 

“Filtering Actuated Sludge at Indian- 
apolis’”—by Don E. Bloodgood of Indian- 
apolis, reveals results attained with vari- 
ous schemes of vacuum sludge dewater- 
ing at the Indianapolis sewage treatment 
plant, which have heretofore not been 
released for publication. 

“Experiences with Anthrafilt at Den- 
ver’—by O. J. Ripple, Supt. of Filtra- 
tion, Denver, Colo., sets forth in brief 
a review of past experiences with crush- 
ed anthracite as a filtering material dur- 
ing the several years that it has been 
in use at Denver. Then follows the 
more recent experiences and results ob- 
tained through the adaptation of coarse- 
grained Anthrafilt as a top layer on an 
under-bed of quartz sand. The findings, 
resulting from filtration experimentation, 
which have been put to use in designing 
the new Denver filters are presented and 
discussed. 

“Comparative Costs of Iron Salts for 
Water, Sewage and Sludge Treatment”’ 

by Wm. H. Baumgartner, Chem Engr., 
Grasselli Chemical Co. will serve as a 
useful guide in the hands of engineers, 
chemists and others called upon to 
evaluate and select from the ferric iron 
coagulants now available. Mr. Baum- 
gartner’s analyses reveals comparative 
efficacies as to coagulating values and 
their base cost in terms of available iron 
content. With the growing interest in 
iron compounds this presentation proves 
timely and useful, 

“Fire Hydrants—Their Installation and 
Maintenance’’—by E. H. Ruehl, Field 
Consultant, Va. League of Municipalities 
has prepared an article as the out- 
growth of his observations which reveal 
a too prevalent laxity in hydrant mainte- 
nance. From his past experience, first as 
a water works superintendent and later 
as a city manager, the author sets up a 
proposed minimum schedule of inspec- 
tion and maintenance to be followed by 
even the smallest municipality. 

“Distribution System Problems and 
Their Solutions’”—by Edward E. Minor, 
Chief Engr. and Manager, New Haven 
Water Co., relates experiences with 
cross-connecting main-flushing proce- 
dures, leakage correction, lined C. I. 
pipes and sundry problems in connection 
with the operation and maintenance of 
distribution systems. 

“Comparative Fire Protection Values 
of Distribution Systems” is a contribu- 
tion from Chas. H. Capen of Newark. 
N. J., and represents one of a series of 
articles that have been appearing in 
previous issues 

“Increased Efficiency Due to Better 
Coagulation’”’—by W. J. Eldridge. Chem- 
ical Engineer, Du Pont Rayon Co. 
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Against flood waters and domestic sewage 
this Unique Installation of 








Storm How to Outfal/ 
Everduh 





| 
| 
| 





ee eee eo, 


——_— — SN Adjustable ™ 
° egulat i_—— ae —— Réceiving Lip 

















© Everdur ys 


























AuafowoA 


ANACONDA COPPER & BRASS 


nba gd Lip aN - - TD alt ar ae 
i a Slotted “Lip , fat + a 
x ae i Weather, Allowing Adjudment| > Xe Anchor Balts J 








Flow 


Sanitary : "ip ae 
Sewer sty eg 











Shop assembly view and cross-section drawing of sew- 
age regulators (leaping weirs) designed and built by 
Row Engineers, Inc., N. Y. These regulator sets, com- 
prising delivery lips and adjustable receiving lips, were 
made of 1-4” and 5-16” hot rolled Everdur plates. 
Anchors and bolts are 5-8” diameter Everdur rod. 
Receiving lips have an adjustment range of 2”. 


Everdar Scots /001 


HE Sanitation Department of Perth Amboy, 
N. J., installed seventeen sets of these 
Everdur sewage regulators approximately a year 
ago. Storm and flood waters justified the engi- 
neering and structural soundness of the design— 
while the Everdur Metal has, of course, given 
every indication of permanence, despite the high 
corrosiveness of domestic sewage handled. 

Everdur is a high strength, corrosion resistant 
alloy. It was developed for structural and en- 
gineering uses which require a metal with the 
strength and fabricating qualities of steel,and with 
corrosion resistance equal to copper. This non- 
rust metal is readily workable either hot or cold, 
and can be welded by any of the commonly used 
methods. It frequently makes possible fabricat- 
ing economies and important savings in weight. 

Since 1927, these desirable qualities have led 
to its extensive acceptance in the sewage treat- 
ment field. Its \principal applications have been 
for coarse and fine screens, swing gates, built-up 
sluice gates, coarse bar rack aprons, effluent weirs 
and scum weirs, structural scum baffle brackets, 
troughs, screen hoppers, orifices, baskets, anchors, 
ladders, float gauge chains, valve springs, man- 
hole steps, guides, walkways, bars and plates, 
bolts and nuts. 

Everdur Metal is available in all commercial 
shapes and is moderately priced. Inquiries for 
information on specific applications will receive 
careful attention. 





EVERDUR METAL 


“Everdur” is a registered trade-mark identifying 
products of The American Brass Company made 
from alloys of copper, silicon and other metals. 











THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Connecticut 
Offices and Agencies in Principal Cities 
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Michigan City’s 





Pumping Station 
and New Filtration 


Plant Enjoys— 








Above—A close-up view of the 750,000-gal. Horton 
ellipsoidal-bottom tank installed recently at Michigan 
City, Indiana. 


Left——A general view of Michigan City’s new filtration 
plant with new 100,000-gal. washwater tank in rear. 


‘Most Favorable Operating Conditions” 

























T’S not just by accident that the improved 

water works system at Michigan City, 
Indiana, enjoys highly favorable operating con- 
ditions. The entire modernization program was 
carefully planned from the beginning to end to 
produce a well-balanced modern plant. That 
elevated storage was given an important part in 
the program is particularly significant in view 
of the operating economy and improved service 
secured. 


Raw water is taken from Lake Michigan and 
delivered to a 167,000-gal. mixing chamber 
where chemicals are added. After a 30 min. 
period of slow stirring, it passes to sedimen- 
tation chambers of sufficient capacity to allow 
a 3-hr. settling period when operating normally. 
Filtration is accomplished by four rapid sand 
type units with a capacity of 2,000,000 ¢g.p.d. 
each. Filtered water then goes to a 1,500,000- 
gal. reservoir from which it is pumped into the 
distribution system. 
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Chicago..... 2198 Old Colony Bldg. Dallas.1479 Dallas Athletic Club Bldg. 
New York.3390-165 Broadway Bldg. Birmingham... .1586 North 50th St. 
Cleveland. ...2262 Rockefeller Bldg. Tulsa........ 1646 Thompson Bldg. 
s---- 


One of the features of the system is the 
750,000-gal. Horton ellipsoidal-bottom tank pic- 
tured above which is located on high ground 
inland from the filtration plant. Because this 
tank acts as a balancing unit, it is easy to main- 
tain the desired uniformity in the rate of filtra- 
tion with all the attendant benefits of uniform 
pumping and treating rates and maximum 
extra-capacity safety factor with minimum 
equipment investment cost. 


Another essential feature of the system is 
the 100,000-gal. Horton  ellipsoidal-bottom 
washwater tank shown in the inset above. It is 
designed to supply the desired large-volume 
low-velocity flow needed for washing the filter 


beds. 


It’s easy to enjoy “most favorable operating condi- 
tions” when you take advantage of the opportunities 
offered by properly designed elevated storage facilities. 
For complete information about specially designed 
tanks and other Horton products, write our nearest 


office. 


CHICAGO BRIDGE & IRON WORKS 


NR sias vc nw 5:0. He 2919 Main St. Boston. .1548 Consolidated Gas Bldg. 
Detrelt..ccces 1551 Lafayette Bldg. San Francisco. ...1083 Rialto Bldg. 
Philadelphia. .1644-1700 Walnut St. Los Angeles. ...1455 Wm. Fox Bldg. 





Fabricating plants in CHICAGO, BIRMINGHAM, and GREENVILLE, 2. ooo 












gan 


ion 





Even in China... 


IT MEANS THAT AQUA NUCHAR 
IS DOING A VERY EFFECTIVE 
JOB OF TASTE and ODOR REMOVAL 





NUCHAR ad. as it ap- 
peared in the Chinese 
Chemical Society Publica- 
tion “CHEMISTRY”, Vol. 










SKIL ERE RGPARMAANEEHRS, H 
UREKPZ RRMA , RULAFMAN—HHNRHZEAKMRENZ HA 
MR, IARI, RAS, ATAPI, UAE AW BL IE Re 
Fie PH RU, BRIA Mies, NUCHAR SRB dee Mite, Ste A 
Hy 35: SR eB TRE Be AR EF JAH RR AA a IS, 
HIER, AOL ISSERE, A EMI BACK RATER, HEA 
FRKR EBA SA TR, OO an RL I ACK, HN KM, Kee 
61 7K WE, EIKBIYE NUCHAR R84 28) RIC RIK ZH 
ERA OK , IBA MBA EMO RCH RAT. 





“Rre you making your plans 
now to attend the National 
Meeting of the American Water 
Works Association, Los Angeles, 
Calif., June 8th to 12th? Many 
interesting papers are to be read 
and you should be present.” 











INDUSTRIAL CHEMICAL SALES CO., INC. 


230 Park Avenue 418 Schofield Bldg. 205 W. Wacker Drive 
New York, N. Y. Cleveland, Ohio : Chicago, Illinois 
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im PLANT, & INTERCEPTOR 
NUENAN COST * 44,076 
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FOX RIVER 
VALLEY CLEAN- UP 





South bank interceptor, Appleton, Wisconsin. 48-in. 
reinforced concrete sewer pipe for this work sup- 
plied by Koepke Bros.; R. F. Wilson Co., contractor. 


0s 
PLANT & INTERCEPTOR 
cost 


$914,545 
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*5,000,000 Fox River Valley sanitary 


project includes 46 miles of 


CONCRETE PIPE 


N one huge undertaking now in progress, Wis- 

consin is planning to rid the entire Fox River 
Valley from Oshkosh to Green Bay of sewage and 
industrial wastes. 


With millions at stake in the construction of seven 
treatment plants and intercepting sewers, it is 
significant that concrete pipe was chosen for 46 
miles of sewers. Significant, but not unusual. Wit- 
ness the use of concrete by the Sanitary District of 
Chicago, Detroit, Louisville, Knoxville, Baltimore, 
New Orleans and other cities, large and small. 


Decades of satisfactory performance and test after 
Vater Works and Sewerage—June, 1936 


test have proved conclusively that concrete is the 
ideal pipe whether the sewer is 12 inches or 12 
feet in diameter. For concrete is strong and 
durable—and moderate in cost. And properly 
made portland cement mortar joints minimize 
leakage and infiltration. 


For facts on the use of concrete in sewers, write 
for your free copy of “Monolithic Concrete 
Sewers” or “Concrete Pipe Sewers.” 


PORTLAND CEMENT ASSOCIATION 
Dept. A6-29, 33 W. Grand Ave., Chicago, Ill. 











Time-Tested 34 
Plates and Tubes 
for Activated Sludge Plants 


Ls performance of Norton Porous Me- 
diums has been proved by many years of 
service in plants from the Atlantic to the 
Pacific, from the Great Lakes to the Rio 
Grande, and in foreign countries. 

During the whole period that Norton Plates 
and Tubes have been in active use Norton 
engineers have kept in close contact with dis- 
posal plant operations—are well posted on 
the problems and developments in modern 
sewage purification. 

Because of their proved performance, because 
of the experience of Norton engineers and 
because of the careful control in the manu- 
facture and testing of Norton Porous Mediums 
they are becoming more and more widely 
used—are standard in many plants. 


NORTON COMPANY, WORCESTER, MASS. 


New York Chicago Cleveland 
R-544 





ROO 


POROUS TUBES 
| AND PLATES” || 
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$6 —__——/ 


\ exe, / 


Water Works and Sewerage—June, 1936 











G. H. Sargent, City Engineer at LaGrange, Georgia, where HTH 
is used at the filtration plant, in wells and at swimming pools 
including the new municipal pool and the local country club pool, 
















FEW finer tributes have been paid to the usefulness of HTH than that of 
G. H. Sargent, City Engineer of the City of LaGrange, Georgia. ‘“When you 
brought out HTH a few years ago, we were one of the first to recognize its ad- 
vantages as a quick and convenient source of chlorine,” writes Mr. Sargent. ““We 
have used it successfully at the filtration plant at times to overcome a CO, con- 
dition in the raw water supply, adding a solution of HTH with the alum.” 


“‘We have also recommended HTH for use in wells and in swimming pools 
including our local country club pool where it is used in the pool water and for 
locker room sanitation. The use of HTH in our municipal swimming pool, 
opened in the spring of 1935, in locker room foot baths and for scrubbing all 
floors, is responsible in our opinion for the absence of a single case of athlete’s 
foot around the pool.” 

LaGrange offers still another instance where Mathieson Chlorine and HTH 
work hand in hand for better sanitation. “We have used your Liquid Chlorine 
practically ever since our filtration plant was built, twenty-one years ago,” 
says Mr. Sargent. “In that time we have never had a complaint due to sticking 
valves or lack of proper service.” 


The MATHIESON ALKALI WORKS (Inc.) a? 





60 East 42nd Street New York, N. Y. 
Soda Ash Liquid Chlorine .. . Bicarbonate of Soda... HTH and Filtration Plant, City of LaGrange, Georgia. 
HTH-15 Caustic Soda... Bleaching Powder... Ammonia, Anhy- Since this plant was built twenty-one years ago, 
drous and Aqua... PH-Plius (Fused Alkali)... Solid Carbon Dioxide Mathieson Liquid Chlorine has been used regularly. 
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OPERATING COSTS 


FAR GREATER EFFICIENCY 
IN GARBAGE AND 
SLUDGE INCINERATION 







— 
CARBOFRAX” the Carborundum Brand Silicon Carbide Refrac- 
tory is rendering a real service in garbage and sludge incinerators. 
“Carbofrax” Brick for linings, piers and arches, “Carbofrax” 
Hearths and special shapes give long and uninterrupted service 
at high temperatures. No shutdowns because of lining failures due 
to softening or spalling. One of the outstanding properties of “Car- 
bofrax” is its high refractoriness. Then too, it has extremely high 
resistance to abrasion—great strength at elevated temperatures, 
The ideal refractory for cutting operating costs and increasing 
incinerator efficiency. 


THE CARBORUNDUM BRAND RECUPERATOR 
For maximum efficiency in any sludge incinerator the pre-heating 
of air for combustion is essential. It will pay you to investigate The 
Carborundum Brand Recuperator equipped with “Carbofrax” 
Tubes. Please write for detailed information. 


THE CARBORUNDUM COMPANY 
Refractory Division, Perth Amboy, N. J. 


District Sales Branches: Boston, Chicago, Cleveland, Detroit, Philadelphia, Pittsburgh. Agents: L. F. McConnell, Birmingham, Ala.; Christy Firebrick Company, St. Louis; 
Harrison & Company, Salt Lake City, Utah; Pacific Abrasive Supply Co., Los Angeles, San Francisco, Seattle: Denver Fireclay Co., El Paso, Texas. (Carborundum and Carbofrax are 
registered trade-marks of The Carborundum Company.) 
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NEW FLEXIBILITY 


AND EFFICIENCY FOR HANDLING ALL TYPES OF 


SLUDGE WITH THE NEW REX PLUNGER SLUDGE P 


@ This new Rex Sludge Pump offers new features of flexibility and effi- A Catalog — No. 249 — gives full 
ciency added to the tried and proved pumping principles that so rapidly details on the advantages of Rex 


: ae seat ie Plunger Sludge Pumps—and their 
brought it to a position of leadership in its field. spplicetion. You will Gal x al 


A new two-speed drive is added, giving low speed and full stroke for in your work—send for your copy. 
handling heavy sludges efficiently at low capacity without disturbance in CHAIN BELT COMPANY 
the tank. The higher, faster pumping speed is immediately available 1610W. BruceSt., Milwaukee, Wis. 
when desired. 


The drive is quiet and also more flexible—an added value in heavy 
work—an added protection against sudden overloads. 

Positive displacement design with inside packing and circulating lubri- 
cation make Rex Plunger Sludge Pumps completely self-priming. Full 
pipe-size openings through the pump and low operating speed give low 
sludge velocity at full capacity with minimum friction losses. Long on 
Precision Workmanship—Rugged in Construction—Time-tested in Per- 
formance —Low in Maintenance— Positive in Capacity regardless of 
sludge density. P 


CHAIN BELT COMPANY 


OF MILWAUKEE 


Santiah, Sylir 
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SWIMMING POOLS 
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Wise pool owners everywhere are using Perchloron in 
their pools. They also use it in shallow foot baths to pre- 
vent the spread of athlete’s foot.. As a bleach and steril- 
izer in rinse water for towels and bathing suits. . And in 
spray and powder form as an effective deodorizer and 


disinfectant..Perchloron contains more than 70% avail- 


Sm. 
nian ip? 
Penns’ wh noe yer! 
P 


NSS 


able chlorine..Is easy to use.. Always stable..Gives a 


uniform solution .. Requires no technical supervision 
.- Is convenienty packed (1 dozen cans to the 


a 


case) .. No return containers to bother with.. 
and the cost is little . . Perchloron is an 
G American product for American users. 


Write Today for Descriptive Literature 


IBO\ 


PENNSYLVAN/A 
TA, MPO CO, 


EXECUTIVE OFFICES, WIDENER BLDG., PHILADELPHIA, PA. 
Branch Sales Offices: New York—Chicago—St. Louis—Pittsburgh—Tacoma—Wyandotte 
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The whole town full of 
sewer odors... A costly sewer 
eaten away... The voters up 


Are YOU on the spot with H,S? 
HS is the principal element of 
obnoxious sewer gases. It not 
only causes odor nuisance; it 
destroys whole sewer lines and 
plants by combining with mois- 
ture to form sulphuric acid. The 
acid eats the lime out of cement and mortar—and there 
is where it begins to cost you money. It has done this in 
more than one California community, necessitating re- 
placement of sewer lines at great cost to the taxpayers. 





Chlorination Solves the Problem 

Treatment of sewage with Bear Brand Chlorine is pre- 
venting sewer odors and danger of sewer disintegration 
in more than a score of California cities and towns. It 
neutralizes existing H,S, and kills the bacteria which gen- 
erate it. In many cases it also speeds up treatment, which 
means lowered plant operating costs and increased plant 
capacity. 

How about YOUR Community? 

If sewer odors are worrying you, don’t take a chance on 
the consequences. Let one of our Sanitary Engineers tell 
you how Bear Brand Chlorine can help you out of the 
difficulty. There is no obligation for consultation. 


Liquid Chlorine - Ammonia « Ferric Chloride 


GREAT WESTERN 


ELECTRO-CHEMICAL CO. 
9 MAIN STREET, SAN FRANCISCO 
PLANT: PITTSBURG, CALIFORNIA 
4151 BANDINI BLVD., LOS ANGELES 
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in arms...and all because of | 
HS, Hydrogen Sulphide Gas! | 











Smooth, 


Dependable Control 





CONTROLLING FLOAT 
VALVE 


Ideal for heaters, vats, 
tanks, etc. Valve entirely 
self-contained and operates 
without water spill. Sensi- 
tive in operation and inde- 
structible due to air and 
water cushioning and heavy 
bronze mountings. Sizes 


to 24”. 





WATER STRAINER 


Large capacity with 
minimum friction loss. 


Strainer basket quickly ac- 
cessible and easily cleaned. 
Basket mesh furnished to 
suit any service conditions. 
Sizes to 24”. 





trol 


trols 


THRU-FLOw 
CONE VALVE 


Afford ful] 
pipe line flow 
without friction 
loss. Always oil 
lubricated. Ax- 
ially unseats be- 
fore it rotates 
without friction, 
rub or wear. Es- 
pecially —desir- 
able for sewage 
disposal service, 


WATER REDUCING 


VALVE 


Assures positive con- 
of low 
Air and water cushion- 
ing prevents shock or 
hammer. Supplied with 
single or dual pilot con- 
for any 
Sizes to 24”. 


pressure. 


service. 





GOLDEN-ANDERSON VALVE SPEC. CO. 
1350 FULTON BLDG. 


PITTSBURGH 


PENNA. 





























HERE IT IS 


THE N. CW unit 
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and REACTION CHAMBERS 





























SIZES 5 and 10 


For detailed explanation 
send for Bulletin No. 3 


PATENT ALLOWED AND PENDING 


BOWEN 


RESEARCH CORPORATION 
GARWOOD, NEW JERSEY 
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VISITORS «mean: 











a triple load on your 
sewage plant..... 


By using Ferrisul, you can multiply your sewage ca- 
pacity with very slight increase in plant. . . . Ferrisul is 
anhydrous ferric sulfate. Forming a voluminous fast- 
settling floc over a wide pH range, it is an efficient co- 
agulant for sewage of wide variation in B.O.D. and solids 
content. Write today for new Ferrisul booklet, or consult 
us in regard to your specific problems. Merrimac Cuem- 
cat Co., Everett Station, Boston, Mass. (a subsidiary of 
Monsanto CHEMICAL Co.). 


errisul 


FOR WATER 
AND SEWAGE TREATMENT 
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From the “father of waters,” the 
Mississippi River, and the Missouri 
as well, the City of St. Louis de- 
rives its water supply. Through 
two filter plants with a combined 
capacity of 240-million gallons 
daily the muddy flow of these 
mighty rivers is Converted into 
clear, wholesome and moderately 
soft water. The filter beds occupy 
_403 acres. Average total daily con- 
sumption (1934), 117.2 million 
gallons daily. The distribution 
system contains more than 1200 
miles of pipe of which 98.7 per 
cent is cast iron pipe. 
The average percentage of cast 
iron pipe in the water distribution 
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T. following tabula- 


tion shows the percentage of 
cast iron pipe used in the water 
distribution systems of the 15 
largest cities in the United 
States as reported in 1935 by 
their Water Departments. 


cITY PERCENTAGE 
New York 97-2 
Chicago 100.0 
Philadelphia 983 
Detroit 987 
Los Angeles 744.0 
Cleveland 989 
St.Louis 987 
Baltimore 99:7 
Boston 998 


Pittsburgh 979 
SanFrancisco 768 
Milwaukee 700.0 
Buffalo 998 
Washington D.C. 988 
Minneapolis 958 








TRADEMARK BEG. 


RATE THE USEFUL LIFE OF CAST IRON PIPE AT 100 YEARS 


Section of 105- 
year-old cast 
iron water main 
still in service in 
St. Louis 





systems of the 15 largest cities in 
the United States is 95.6%. Castiron 
pipe is the standard material for 
water mains. It costs less per ser- 
vice year and least to maintain. 
Its useful life is more than a cen- 
tury because of its effective resis- 
tance to rust. It is the one ferrous 
metal pipe for water and gas mains, 
and for sewer construction, that 
will not disintegrate from rust. 
It is available in diameters from 
1% inches to 84. inches. 

For further information, address 
The Cast Iron Pipe Research Asso- 
ciation, Thos. F. Wolfe, Research 
Engineer, 1013 Peoples Gas Build- 


‘ing, Chicago, Illinois. 


CAST IRON PIPE 


METHODS OF EVALUATING BIDS NOW IN USE BY ENGINEERS 
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REMOVAL OF WATER FROM MAINS 


BY COMPRESSED AIR 


By ROGER W. ESTY and NELSON BOARDMAN’ 


Danvers Water Works, Danvers, Mass. 


of old pipe lines, the question of time is of para- 

mount importance. The removal of water from 
these mains is many times a lengthy and most disagree- 
able part of the entire procedure. It often takes as much 
time to eliminate the water as it does for the connecting 
in of the new material. 


O FTEN in the repairing of mains or replacements 


Of course, today we have gasoline-driven diaphragm 
and centrifugal pumps that remove the water much faster 
than the old-fashioned hand methods. But, even with 
this more efficient and faster way of removing the water 
it does not overcome the objectionable features, of water 
gushing out when the pipe is being cut in the trench. 
Some times where there are no blow offs to remove the 
water entirely or take off some of the pressure that may 
be caused by the irregular contour of the ground, re- 
moving a piece of pipe from the line is a wet and dis- 
agreeable job. Besides this, all of the men have to be 
equipped with boots. 


Another worry that goes along with such a job is the 
attention that has to be given to the soil conditions. If 
the nature of the soil is sandy or gravelly, any great 
amount of water in the trench may cause a slight wash- 
ing or wearing away of the bank causing either one or 
both banks to cave in. This is a very important part of 
the work to watch because in many instances it is not 
possible to shut the water off any length of time with- 
out causing great inconvenience to the customers and 
then there is always the fire hazard which must be given 
consideration. Any caving in of the banks therefore 
naturally increases the time to complete the work. When 
the soil is clayey, water in the trench makes a nasty mess 


Superintendent and *Asst. Supt. 

















Compressor Connected to Hydrant. 
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Removal of Water from a 12-in. Main. 


to work in, and it is nearly impossible to keep the pipe 
and fittings clean. 

There have been many times when we have thought 
over the above undesirable conditions and wondered if 
there wasn’t some way whereby this could be overcome. 
In several places we cut in blow-off lines, but since there 
are so many places requiring blow-off lines this method 
seems both impractical and too costly. 


Compressed Air Considered 


Three things came to our attention that caused us to 
give consideration to the use of compressed air to re- 
move water from the mains. One of us stopped in at-a 
local garage, and while there a customer came in and 
asked for a gallon of denatured alcohol. The proprietor 
took the container and went over to a barrel and placed 
the container on top of the barrel, under a riser pipe, 
and opened the faucet. Much to our amazement the 
alcohol came out so fast it was only a moment or two 
until the container was filled. After the transaction 
kad been completed we inquired, “How is it that you 
get that pressure from that alcohol barrel?’ He in- 
formed us that every now and then he would take the 
hose line used to pump up tires and put it on to another 
connection, on top of the barrel and build up an air 
pressure in the barrel. When opening the faucet the 
alcohol would gush out. That gave me an idea. 


At about the same time one of us was called in at a 
private home, which had a well supply. They had pur- 
chased a storage tank and pump unit. The tank con- 
tained approximately a thousand gallons. After the 
pump had filled the tank so that the gauge would indi- 
cate 60 Ibs. it would only require about an hour before 
the pressure would drop so low that no water could be 
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WATER REMOVAL FROM MAINS BY COMPRESSED AIR 


5000 tt. of 6in.. 








1500 ft. of 63':2n. 
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900 ft. of J21m. 
Sketch Showing Three Conditions Wherein Water Removal with Air Compressors Was Successful. 


obtained in the house. It indicated that there must be 
a leak somewhere in the line. After testing for about an 
hour the leak was located out in the yard. This was 
later dug up and repaired. But what interested us was 
that about 80 per cent of the tank from the bottom 
toward the top had a sweaty appearance on the outside 
and the upper part was dry. This indicated very con- 
clusively that the upper 20 per cent was compressed air 
and from this, energy was obtained to force the water 
out of the tank and into the house. 

Now the third experience with compressed air fol- 
lowed almost immediately when we received a complaint 
from a customer that was receiving a large quarterly 
(metered) water bill. Since the bill was approximately 
$40.00 per quarter and as the estate being supplied was 
of such large proportions we assumed that it was le- 
gitimate consumption. 

We immediately made an inspection. The pipe line 
consisted of 1,200 feet of two-inch cast iron cement- 
lined pipe with the meter in a pit at the property line. 
We inspected and tested the entire line with the excep- 
tion of a swampy area of about 100 feet across it. We 
could not find a resemblance of a leak. The only place 
left was the swamp which was covered with water. We 
thought we would try compressed air. We got our air 
compressor and placed it near the meter pit. We dis- 
connected the meter and connected the air hose to the 
outlet pipe of the meter setting. We started up the com- 
pressor and turned the air into the pipe line and in about 
three minutes bubbles appeared out in the swamp water. 
We marked the spot with a stake and later when the 
water receded we dug it out and found the hole in the 
pipe that was responsible for the waste. 

So, from these experiences, we felt that by applying 
compressed air into a pipe line and having a hydrant 
open, it would force the water out. With this thought 
in mind it was not long before we had an opportunity 
to try out our idea and it exceeded our fondest expecta- 
tions. We have used it several times lately so success- 
fully that we have told some of our friends about it and 
they too are highly pleased with the results. 


Procedure Developed 


In making connections the lay-out must be looked 
over carefully to find the highest place possible on the 
section to be emptied and there connect in the air. Then 
the hydrant at the lowest point must be opened wide. It 
is not necessary to close off any services. When the dis- 
trict is shut off and the air compressor is connected 


Water Works and Sewerage—June, 1936 


either to a hydrant or house connection and the relief 
hydrant is opened, turn the air into the main and almost 
instantly the water will start comig out of the waste 
hydrant. The compressor that we employ normally in- 
dicates 100 Ibs. when the tank is full. The pressure will 
almost immediately drop from 100 Ibs. to 60 Ibs. and 
sometimes will. gradually drop to 40 Ibs. depending upon 
the size of pipe. The larger the pipe the greater the 
drop in pressure. 


Some Experiences 


Our outstanding performance was in connection with 
the emptying of a long line consisting of 1,000 feet of 
8-inch pipe and about 5,000 feet of 6-inch terminating 
in a dead-end district—See sketch. In this section we 
had planned several changes and we had seven holes 
dug. One was for the laying of a 6-inch line across 
this street. Three hydrants had to be moved back and 
gates cut in on the branches and three extra gates cut 
into the main line. We connected up our compressor 
to the first hydrant and opened up the last hydrant at 
the end of the line. We closed off the district at 8:00 
a. m. and then turned the air into the line, and in thirty- 
five minutes the water was forced out, and air then came 
out of the last hydrant, indicating that the water was 
removed. During this thirty-five minutes the water 
came faster and faster due to the fact there was pro- 
gressively less water and less weight to push with each 
succeeding minute. 

During the day we cut into this pipe line in seven 











Ready to Start to Empty Another Main. 
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Removing Water from 6-in. Main by Air Pressure. Section 480 
ft. Long Emptied in 3 Minutes. 


places and none of the openings had enough water in 
them to even require common rubbers over the shoes. 
In fact six of them were completely dry. You can 
readily see the value of this procedure. It is inexpen- 
sive, quick, and in most instances a dry trench can be 
had. You can well imagine how long it would have 
taken to complete the job if the cuts were made and 
hand or gasoline pumps had been used in the removal of 
the water from the trench. 


Another experience on a 6-inch line 1,500 feet long 
was interesting in that a hill was within the area. Half 
way along the line at a low point there was a hydrant 
which was used to remove the water. At one end of the 
line was another to which we connected our compressor 
line. This hydrant was about 5 feet higher than the 
hydrant we were to blow the water out through. At the 
other end of the section of line was the gate, located at 
a point about 25 feet higher than the hydrant which was 
to be used to blow out the water.—See sketch. After 
closing the gate the two hydrants were opened and the 
compressor turned on. In a very few minutes the water 
ceased to flow and air came out of the hydrant. The 
compressor was closed off for about a minute which 
allowed the water on the hill to flow down into the 
lower area. Then the compressor was turned on and 
more water gushed out. This procedure was repeated 
several times until no more water came out of the 
hydrant. The tee was then cut into the line and pipe 
laid to a gate. At no time did water come out of the 
cut pipe. 

This scheme has also worked out satisfactorily on a 
12-inch pipe line of about 900 feet in length and nearly 
level. 

We have also located the ends of our two intake suc- 
tion lines from our two sources of supplies. At our 
main station we have a connection around our well house 
connected into our discharge system in order to reverse 
the flow of water in the suction line. There was a con- 
nection wherein we could connect our compressor, After 
closing the gate on the suction line in the well house the 
air was turned on and bubbles appeared all along the 
line for about 300 feet out into the lake. When the air 
reached the end of the pipe it then came to the surface 
causing the water to bubble up sometimes 2 feet above 
the surface. It showed very conclusively the location of 
the pipe and the end of it. 

This method of removing water from pipe lines has 
eliminated all physical effort in securing a dry trench 
and has materially speeded up the work. It is inexpen- 
sive and almost always leaves a dry pipe and trench. 


"ATER REMOVAL FROM MAINS BY COMPRESSED AIR 


Waterproofing Concrete with Copper 


After three years of application in Germany, there 
has been introduced in the United States a method of 
waterproofing concrete that makes use of very thin 
sheets of copper in combination with special bitumastic 
compounds. The insulation is known as Heku, and is 
applied as follows: 

The concrete base, whether it happens to be the deck 
of a bridge, the walls of a tunnel, or the foundation or 
roof of a building, is covered with two coats of bitumi- 
nous materials. The first of these is put on cold and the 
second one hot. The latter is of a sticky consistency 
and serves as a binder for the metal that is placed on 
top of it with the edges overlapping several inches. The 
copper comes in rolls, and is 0.004 or 0.008 inch thick. 
After the metal has been laid—that is, pasted down— 
and the joints have been made tight with hot bitumen, 
the entire surface is given a final coat of hot liquid 
asphalt by the aid of spray guns. 

The seal thus effected is said to be effective, lasting, 
and economical. In the case of the new bridge over the 
River Elbe at Meissen, Germany, the concrete deck was 
made waterproof with Heku at a cost of approximately 
$2.40 per square meter (10.76 square feet), including - 
labor. <A total of 15,400 pounds of copper sheeting 
0.008 inch thick was required to cover an area of 3,500 
square meters (37,670 square feet). In 1934, something 
like 200 structures, representing 700,000 square feet of 
surface, were thus made watertight in Germany.—From 
Compressed Air Magazine. 





v 
Wrought Iron Pipe That "Can Take It'’ 


The accompanying interesting illustration appeared in 
the house organ of the Reading Iron Company—*The 
Puddle Ball.” 

The accompanying article stated: “We know that we 
had to make an iron, that, in pipe form, could be tor- 
tured without failures, in order to meet modern require- 
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Pipe That Took It 


ments. We licked the problem. We put more heat on 
the puddle-bal!. The product is pipe that can be ‘bru- 
tally’ handled in every conceivable manner.” 

We believe that our readers will agree that the ac- 
companying illustration is evidence that the improved 
Reading Puddled W. I. Pipe can “Take It.” The “Pud- 
dle Bal!” goes on to say that the new pipe welds per- 
fectly and is by far the most ductile that Reading Iron 
Company has ever produced; or, for that matter, has 
ever seen. 
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Hagerstown Sewage Treat- 


EFFECT OF IRON AND CHLORINE ON 




















ACTIVATED SLUDGE BULKING 


By H. E. RHODES 


Superintendent of Sewage Treatment, 
Hagerstown, Maryland 





[KE most activated sludge 
L plants, the Hagerstown plant 

has been troubled by pe- 
riodic bulking of sludge in the 
final clarifiers. When bulking oc- 
curs, the usual methods of at- 
tempting to control the condition 
have been employed, but not with 
satisfactory results. Raising the 
quantity of air applied, increasing 
the aeration time, and varying the 
percentage of return sludge have 











A 
all been used. The addition of i. 
lime to the wasted sludge enter- 
ing the primary tanks has on the 
whole proven the most effective remedy but its use 
raises the pH of the sewage and results in a turbid 
effluent. 


H. E. Rhodes 


Preliminary experiments early in 1935, in which iron 
salts were used in an attempt to determine their effect 

















W & T Solution Feeder for Feeding Ferric Chloride or Copperas 
Solution—Vacuum Chlorinator Just Beyond 








in the control of bulking, indicated the method to be of 
probable value. Accordingly a series of plant experi- 
ments, using chlorinated-copperas, was carried on 
through the summer. Since one method of application, 
rather different than any hitherto reported, proved its 
effectiveness on full plant scale over a : considerable 
period of time it seems worthy of publication. 

When remodeled in 1933, the Hagerstown plant was 
so designed that it can be operated as two parallel plants 
throughout. This had the advantage of permitting a 
comparison to be made between activated sludge opera- 
tions with and without added chemicals. Further, the 
parallel plants could be used in a study of the relative 
value of different points of chemical application. Ade- 
quate metering devices were available to supply data for 
control of conditions. The sewage handled is of the 


usual domestic strength, containing little industrial 
waste. The capacity of the plant is six m.g.d., but at 


present the flows are 2.5 to 3.0 m.g.d. under average 
conditions. 


Normally the plant produces an effluent sufficiently 
low in suspended solids and biochemical oxygen demand 
to meet the requirements of the creek receiving it. But 
when bulking does occur, the turbidity and floc carried 
give the effluent a highly objectionable appearance. In 
addition, the air required at the Hagerstown plant is 
greater than that ordinarily required, particularly in the 
warmest months of the summer. When the biological 
process is not operating efficiently, odors are sometimes 
present. 


It seemed desirable to determine if the addition of 
chemicals at some point in the plant might prove effec- 
tive in preventing or reducing sludge bulking or other- 
wise improve plant performance. Secondly, to deter- 
mine if air requirements and time of aeration could be 
decreased. It was considered likewise important to 
observe the effect of added chemicals on the quality of 
the effluent, odor reduction, and the quantity of ferric 
chloride and lime required for conditioning the sludge 
dewatered by vacuum filtration. 
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Ferric Chloride Experiments 


Anhydrous ferric chloride, used in conditioning 
sludge, was available at the plant, and was used in the 
reliminary experiments made. A solution of the ferric 
chloride was prepared and fed directly to the aeration 
tanks just ahead of the point at which sludge is re- 
turned. Only one-half of the sewage flow was treated 
so that a comparison could be made with the parallel 
activated sludge process receiving no treatment. 


The results of the experiment extending over five 
weeks are presented in Table 1, which summarizes only 
the most significant data. The addition of from 4.0 to 
77 p.p.m. of iron (as Fe Cl,) is shown as having been 
required to produce satisfactory results. While sus- 

nded solids and B.O.D. removals were not what 
should be obtained, the sludge was freed of its tendency 
to bulk and settled well. The effluent was unusually 
free of color and sludge particles. The sewage at this 
time of the year is relatively weak and results in low 
removals on a per cent basis. It will be seen from the 
data that detention time and air requirements increased 
steadily as the summer season progressed. 


These experimental runs were taken as indicative of 
the fact that ferric chloride addition, to supply about 
5 p.p.m. ferric iron, did produce an activated sludge 
with less tendency to bulk and an effluent containing 
less suspended matter. Since anhydrous ferric chloride 
is an expensive source of iron for large scale work, it was 
felt that chlorinated copperas should be substituted. The 
Maryland Department of Health authorized the carry- 
ing out of experimentation on a plant scale through the 
summer. 


Chlorinated Copperas Application 


The oxidation of ferrous sulphate (copperas) with 
chlorine is an economical method of producing ferric 
iron. A mixture of ferric chloride and ferric sulphate 
results—the equation being as follows: 

6FeSO,.7H.O + 3Cl, > 2FeCl, + 2Fe,(SO,), 

+ 42H,O 

Theoretically one pound of chlorine is required to 
oxidize each 7.8 pounds of copperas in this equation, 
and if the amounts of each are properly regulated the 
solution contains no ferrous iron and very little excess 
chlorine. 

To obtain proper oxidation of the copperas and ac- 
curate dosage to the sewage, the following equipment 
was employed: Copperas was dissolved in a wooden 
solution tank and the solution proportioned by means 
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of a W & T ferric chloride feeder—See illustration. 
The solution from the feeder was carried by a rubber 
hose and the discharge from a W & T vacuum chlorina- 
tor was mixed with this at a hard rubber Y. Oxidation 
is very rapid, and a short contact time in the flow of the 
two solutions through the hose completed the conversion 
of ferrous to ferric iron. 


Several conditions made it necessary to divide the 
flow of chlorinated copperas solution. By mixing the 
iron solution with the sewage at different distances 
during its flow through the aeration tanks, an attempt 
was made to determine the relative value of different 
points of application. Because sludge is returned at 
two distinct points, it was necessary to split the feeding 
of copperas solution in order to introduce it with the 
sludge when this point of application was used. A sim- 
ple device which proved satisfactory is shown in the 
photograph to consist of a barrel provided with two out- 
lets. By regulating the level of the outlets and measur- 
ing the flow from each, the chlorinated copperas solution 
was accurately proportioned. 


Preliminary Experiments 


Considerable data was accumulated as to chemical 
dosage and air supply requirements and this is sum- 
marized very briefly in Table 2. In general, treatment 
was confined to the sewage flow through one half of the 
plant and the activated sludge side of the plant served 
as a control. The information gathered by these pre- 
liminary experiments showed: 


1. The point of iron application seemed to be of lit- 
tle importance. Chlorinated-copperas solution was ap- 
plied, in different experiments; (a) prior to the intro- 
duction of return sludge; (b) immediately following the 
addition of return sludge; (c) after one-third, then one- 
half, and then two-thirds of the aeration had taken 
place. On the whole the results were best when the 
point of application was prior to or immediately follow- 
ing the addition of return sludge. 


2. Less detention time was required when iron was 
added. About one-third the tank capacity (i. e. utiliz- 
ing one aeration channel instead of three while using 
iron) gave results comparable to those from activated 
sludge unaided. Suspended solids and B.O.D. removal 
obtained by running half the sewage through one chan- 
nel (about 3 hours detention) as activated sludge plus 
iron were the same as removals obtained by treating as 
straight activated sludge in two or three channels, pro- 
viding 6 to 9 hours detention. 


TABLE 1——SUMMARY OF FERRIC CHLORIDE EXPERIMENTS 


Exper. M.G.D. 
No. Date Flow 

1 PRE MOOS a. bow Sortcs cabok elas Geena 1.90 

2 WN is wiki gic epics co i ow d aieidgenrtnt Aen eee 1.87 

3 ON MN Pa nico 0 0 Sales caine Gro ha eee Rae poe 1.70 

+ SS: er er i ie aN Care a 1.56 

jm A 8 | rr re ere 1.45 

6 ON Oe ME a iia cds ons 4.055 beaten es Sele eee 1.22 


Per Cent Removal 


Hours Cu. Ft. Air FeCl Fe*** Suspended 5-Day 
Aeration PerGal. Lb. Perm.g.inp.p.m. Solids B.O.D. 
2.8 20 107 4.4 65 78 
2.9 .20 186 7.7 67 68 
2.7  .: 96 4.0 77 74 
a7 x ¥ 145 6.2 90 83 
2.9 34 88 37 91 81 
3.2 38 131 5.4 94 78 


TABLE 2—SUMMARY OF CHLORINATED COPPERAS EXPERIMENTS 


Exper. M.G. D. Hours 
No. Date c Flow Aeration 
| ) gL YS Spree +> 1.27 3.3 
Mi i cok dS va cree saan sah 2.24 3.5 
3 FU GUE Wh DNs 0.0 ods 84a os oeRales se sh 1.05 3.8 
a ON ee errr 1.38 « 2,9 
aa ae ee 5.4 


—— 


Per Cent Removal 


Cu. Ft. FeSO, Cl, Fe*** Suspended 5-Day 
Air/Gal. Lbs./m.g. Lbs./m. g. in p. p. m. Solids B. O. D. 
47 223 26 5.4 90 78 
70 276 35 6.7 87 82 
.60 317 39 7.7 90 89 
46 782 93 19.1 91 89 
74 147 24 3.6 93 86 


*These experiments were full scale plant runs; those not designed thus were on half the plant flow. 
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Experimental Split—Flow Barrel for Iron Solution 


>? 


3. Less air was required when iron was added. Aver- 
age data showed: 

3 aeration tanks 
as activated sludge 


1 aeration tank 
plus ferric iron 


Cu. ft. air/gal.... 0.46 0.97 
Removals 

Suspended solids.. 90% 95% 

5-day B.O.D. 89%, 85% 


While this indicates no great economy of operation 
provided the plant size is adequate, it would seem that 
improved results might be obtained if ferric iron is 
added whenever limited detention time is available. 

4. None of these methods gave the clarity of effluent 
desired. In spite of the fact that purification was rea- 
sonably good at all times, the effluent was turbid or con- 
tained a fine floc most of the time. During one period 
an effluent which was extremely clear was obtained but 
seems to have been due to a more dilute sewage received 
during that time. 

On one occasion the sludge in aeration tanks which 
had been removed from service became septic and it 
was necessary to pump this to the primary settling 
tanks. The dissolved oxygen in the raw sewage was 
depleted, hydrogen sulphide was produced, and it be- 
came impossible to aerate so as to give sufficient dis- 
solved oxygen in the effluent. As a result, ferrous iron 
passed over the final weir and the effiuent was particu- 
larly unsatisfactory. 

5. While definitely aiding in purification, it was ap- 
parent that the iron salts, in the methods tried, did not 
of themselves produce an effluent of the desired clarity 
and freedom from suspended matter. 
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SULKING 


Chlorinated Copperas with Excess Chlorine 


Data on some experiments conducted at the activated 
sludge plant of Lima, Ohio, became available at this 
time. (These have since been published in Warp, 
WorKS AND SEWERAGE for October, 1935.) Reports 
indicated that chlorine alone possessed distinct values jn 
the prevention of bulking if applied moderately to only 
the returned sludge. 4 : 


As our experiments had shown iron salts to be of 
some value, it was decided to study the effect of iron 
salts plus free chlorine. By referring to the reaction jn- 
volved in the preparation of chlorinated copperas it js 
apparent that when chlorine in excess of one pound for 
each 7.8 pounds of ferrous sulphate is added the soly- 
tion will contain ferric chloride, ferric sulphate, and free 
chlorine. By calculating the amount of chlorine re- 
quired for the oxidation and adding amounts in excess 
of this, any desired dose of free chlorine could be added. 
When applied in this form it was found that iron salts 
were more effective than in any previous experiment, 

After preliminary trials it was decided to use this 
procedure on full plant scale: A smaller dose of iron 
with varying amounts of excess chlorine was added to 
the returned sludge just at the point where it mixed with 
the settled sewage. Table 2 shows that the average dose 
of iron throughout experiment 5 was 3.6 p.p.m. Not 
only was a suspended solids removal of 93 per cent and 
a B.O.D. removal of 86 per cent obtained, but the efflu- 
ent of the final tanks showed no tendency to bulking 
throughout the entire run. In addition, a smaller dose 
of iron than previously required proved effective. 

Because of these results, the data from this experi- 
ment is shown in more detail in Table 3. Iron dose was 
figured on the basis of p.p.m. for the entire sewage 
flow. Chlorine dose, however, was calculated on the 
basis of excess chlorine in p.p.m. added to the volume 
of returned sludge. Since the chlorine demand of the 
return activated sludge is relatively high and the dose 
of excess chlorine was small, there was at no time any 
residual chlorine in the activated sludge or sewage 














Final Clarifiers Showing Quality of Effluent 
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In order to make the results more comparable 
r plants where the per cent of suspended solids in 
ge may be different, the results have been 


Jiquor. 
to othe 


return slud : 
further calculated as a ratio of p.p.m. chlorine to per 


cent suspended solids in the returned sludge. 


In the Lima experiments it was found that good re- 
sults were not obtained when this ratio was below 1.0, 
and it seemed necessary to maintain the ratio well above 
that figure. rom the tabulated results ( Table 3) it is 
apparent that the minimum ratio used in our final ex- 
periment was 1.8, the maximum 13.7 and the average 
40. The dose of chlorine added to returned sludge 
yaried from .98 p.p.m. to 3.84 p.p.m. Throughout the 
experiment an average dose of 2.2 p.p-m. was used and 
seemed entirely effective. Unusually high doses tried 
at times, were for the purpose of determining if such 
doses would be upsetting to plant operation. From the 
results of this experiment the application of chlorine 
to the returned sludge appeared to be a non-sensitive 
and practical process. The biological balance was not 
upset by the highest doses tried, whereas doses giving a 
ratio of 4 to 5 appeared adequate. 

The run was concluded at the end of September and 
the plant was put entirely on activated sludge operation 
to secure a comparison of results. After chemical ad- 
dition was stopped the plant operated satisfactorily for 
nearly two weeks without bulking being in evidence. 
Then the sludge blanket began to rise in the final tanks 
and appeared impossible to control. More aeration 
tanks were used to increase the detention time, and 
finally liming of the sludge was resorted to. No effec- 
uve control was secured up to the end of October, bulk- 
ing continuing unabated until the plant was used only 
for plain sedimentation. Our usual procedure is to oper- 
ate with activated sludge seven months of the year. 
Plain sedimentation, which gives adequate treatment 
during the winter, is the only treatment given from No- 
vember to April. 


Cost Data 

Too many factors entered into the experiments to 
enable a comparison of costs to be made. Not only 
was a large range of doses used, but at times treatment 
of one-half the flow was employed, and at times none 
was treated with chemicals. 

The final method employed, however, was continued 
for three weeks with reasonable consistency of doses. 
Cost for aeration power—which is the only factor which 
would be markedly affected in an existing plant—aver- 
aged $13.82 per m.g. for the entire seven months of ac- 
tivated sludge operation in 1934, During the period of 
the final experiment in 1935 aeration power cost aver- 
aged $11.07 per m.g. The $2.75 per m.g. lower cost is 
merely indicative because the seven months’ average in- 
cludes the treatment of dilute sewage with much lower 
air consumption. Cost for the average dose of chlori- 
nated copperas used would be roughly $3.60 per m.g. 





Other advantages must likewise be considered: Dur- 
ing this experiment, the effluent was of satisfactory 
appearance, and the sludge did not show evidence of 
bulking. Odors were present at no time during the ex- 
periment. Another factor is that some difference was 
shown in the amount of ferric chloride required for 
sludge conditioning when chlorinated copperas was ap- 
plied in sewage treatment. During a period of six 
weeks, records showed that 4.96 per cent ferric chloride 
Was required on the average as contrasted with an aver- 
age of 6.23 per cent previously required. 
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TABLE 3—SUMMARY OF DATA: FINAL EXPERIMENT 


Max. Min. Avg. 

Sewage treated, M. G. D........... 2.57 1.89 2.29 
Suspended solids, p. p. m.— 

screefied sewage .............++5. 242 116 159 

| ee eile ae es, 22 4 12 
B. O. D., 5-day, p. p. m.— 

Screened sewage ................ 275 135 227 
NR RS ee ee ae ee 47 13 31 
3 ee ee eee 4.0 1.6 3.6 
COMMEORR TEM Bess i oh can hes 173 66 147 
ee ee a er eae ee 28 12 24 
P. P. M. chlorine to sludge.......... 3.84 .98 y 

p. p. m. Cl. 

Ratio —————. .................... 13.7 1.8 4.0 


% solids 


Conclusions 


1. Carefully controlled experiments with ferric 
chloride and chlorinated copperas added to activated 
sludge did not show that bulking could be economically 
controlled by this method. 

2. Chlorinated copperas with excess chlorine when 
added to returned sludge did prevent bulking. A dose 
of 3.6 p.p.m. ferric iron to the returned sludge proved 
adequate. 

3. This method reduced air requirements by about 
one-half. Detention time was decreased and odors were 
entirely absent. 


4. Somewhat less amounts of ferric chloride appear 
to have been required for conditioning sludge prior to 
vacuum filtration when this method was used. 

5. Conditions were so improved that plans are under 
way to use a similar method for full scale plant opera- 
tion during the 1936 season. 

The author wishes to acknowledge the assistance of 
IL. H. Enslow of the Chlorine Institute, Inc., under 
whose direction the experiments were carried out. Those 
who contributed their services were Wm. H. Baumgart- 
ner, Krebs Color & Pigment Co.; A. E. Griffin and R. 
E. Clement of Wallace & Tiernan Co., Inc., and Harry 
A. Faber of the Chlorine Institute, Inc., who had direct 
charge of the experiments. The Maryland State De- 
partment of Health, which authorized the experimenta- 
tion, followed the work with interest to its conclusion. 

The following organizations contributed equipment 
and supplies: American Steel and Wire Co.; the 
Chlorine Institute, Inc., Krebs Color and Pigment Com- 
pany, Pennsylvania Salt Mfg. Co., and Wallace & Tier- 
nan Co., Inc. 
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Fleet of Water Sampling and Complaint Investigation Trucks, 
Los Angeles Bureau of Water Works and Supply 
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THE A. W. W. A. 


CONVENTION 


IN LOS ANGELES 


the annual dinner-dance on June 12th, attended 

by 1,015 members and guests, brought to a. close 
the 56th Annual Convention of the American Water 
Works Association. 

With many in attendance from the East, the official 
registration, just short of 900, in part denotes the 
success of the Los Angeles Convention. One of the 
features of the program was “California Day” and 
jointly with the national convention was held the An- 
nual Convention of the California Section, which in 
itself boasts a membership better than 325. On the day 
following the convention approximately 500 members 
and guests were taken on an all-day tour of the city 
and to the reservoirs of the water works system as 
guests of Los Angeles Bureau of Water Supply, which 
served a typical California barbecue luncheon in the 
grove of live-oaks on the shore-line of picturesque 
Chatsworth Reservoir. 


'T tne ringing down of the curtain at the end of 


Honors and Awards 


At the annual dinner honorary memberships in the 
Association were conferred on M. N. Baker, Montclair, 
N.J.; Dr. Edward Bartow, Iowa City, Ia.; Nicholas S. 
Hill, Jr., New York, N. Y.; Chas. R. Henderson, Daven- 
port, Ia.; Edward E. Wall, St. Louis, Mo. 

To Henry E. Jordan, of Indianapolis, was presented 
the John M. Diven Memorial Medal “in recognition 





H, A. Van Norman 
Retiring President, Cal- 
ifornia Section 


Wm. W. Hurlbut 
Incoming President A. 


W. W. A. 
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A Picture of Los Angeles 
Without Water 


of an outstanding service to the Association.” In pre- 
senting the medal, in behalf of the Diven Award Com- 
mittee, Linn H. Enslow said that Mr. Jordan’s services 
had been so many it had been difficult to cite some sin- 
gle service as outstanding. Mr. Jordan’s work of 
directing the joint committee of A.W.W.A. and 
A.P.H.A. culminating in a revised edition of Standard 
Methods on Water Analysis was perhaps foremost. 
And, his current work as chairman of the General Pol- 





























“Sid” Wilson, 
Acting Sec’y, Busy and 
E ficient 


Frank B. Barbour, 
Retiring President, Has 
Won His Spurs 


icy Committee, planning toward a materially improved 
Association, would in itself merit the award. 

To Mathew M. Braidech, of Cleveland, Ohio, was 
presented the John M. Goodell Prize for “a notable 
contribution to the science of water supply develop- 
ment.” For his paper on “The Spectographic Deter- 
mination of Minor Chemical Constituents in 24 Water 
Supplies in the United States” the award was made. 
W. W. Brush made the presentation in behalf of the 
committee. 

The Montana Section of A.W.\W.A. was announced 
as the winner of the Franklin Henshaw Cup for the 
second consecutive year. This award goes each year to 
that Section which has present at its annual meeting the 
highest percentage of operating members. The Vir- 
ginia Section, a 1935 cup winner, was announced as a 
very close second. 

The Nicholas S. Hill Cup, awarded for the greatest 
per cent increase in membership during the year, was 
earned by the Rocky Mountain Section. 




















M. M. Braidech 
Won Goddell Prize 


H. E. Jordan 
Diven Medalist 


Directors Support General Policy Committee 


At its first meeting during the convention, the Board 
of Directors reviewed and discussed the program of 
and the actions taken to date by the Association’s Gen- 
eral Policy Committee in its reorganization of the 
A.W.W.A. headquarters’ staff (see WATER Works & 
SEWERAGE, May, 1936, pp. 189-191). After consid- 
erable free discussion and examination of facts in this 
case, which has aroused much speculation within the 
Association, the Board went on record with a unani- 
mous vote by those present as being in favor of the 
actions taken and of the program under development. 
The Board’s resolution carried with it commendations 
of and thanks to, the General Policy Committee for its 
plan and activities looking toward a larger, better and 
more valuable organization; an association capable of 
more effectively serving the water works profession at 
large and more specifically the operating members. 

Many new committees have been, or are being, set 
up in the Association with the intent of developing poli- 
cies and activities which will be designed to improve 
the Association and give to it vitality. Amongst the 
first steps is a planned effort toward membership build- 
ing in order to derive income with which to push for- 
ward the extensive program. 


New Officers 


The following were elected officers for the ensuing 
year: 
~ President—Wm. W. Hurlbut, Bureau of Water Sup- 
ply, Los Angeles. 
Treasurer—W. W. Brush, “Water Works Engineer- 
ing,” New York. 
Acting Sec’y—P. S. Wilson, A.W.W.A., New York. 
(To date a new Secretary has not been selected.— Ed.) 
Plant Management and Operating Division: 
Chairman—W. V. Weir, St. Louis Co. Water Co., 
University City, Mo. 
Finance and Accounting Division: 
Chairman—H. F. Smith, Dept. of Water Supply, De- 
troit, Mich. 
Vice Chairman—Jacob Schwartz, N. J. Utility Com- 
mission, Newark, N. J. 
Water Purification Division: 
Chairman—Carl J. Lauter, Supt. Filtration, Wash- 
ington, D. C. 
Vice Chairman—W. 
Detroit, Mich. 
Sec’y—Chas. Cox, State Dept. Health, Albany, N. Y. 
Executive Committee: Prof. Chas. Gilman Hyde, A. 
E. Berry, Wm. Braidech. 
Water Works Manufacturers’ Assn.: 


M. Wallace, Supt. Filtration, 
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President—E. T. Fishwick, Worthington Pump & 
Mach. Co., Harrison, N. J. 

Vice President—Clinton Inglee, Nat’l Water Main 
Cleaning Co., New York City. 

Sec’y—Jchn A. Kienle, Mathieson Alkali Wks., New 
York City. 
California Section A.W.W.A.: 

Chairman—R. F. Brown, California Water Service 
Co., Stockton. 

Vice-Chairman—Jas. E. Phillips, Bureau Water Sup- 
ply, Los Angeles. 

Sec’y-Treas.—Carl M. Hoskinson, Engineer of Fil- 
tration, Sacramento. 
Entertainment 


Again Bill Orchard “rung the bell” as Chairman of 
the Convention Entertainment Committee and Master of 
Ceremonies. Outstanding was the “Forty-niner” pro- 
gram of “The All Division Dinner,” at which there was 
a record attendance to enjoy the “home talent” from 
within the Association which had been trained by Bill 
Orchard. Not surpassed by the best of professional 
quartets, was the “Golden State Four,” which came from 
the Los Angeles Bureau of Water Supply, to be supple- 
mented later by the voices of Dud Dudley, Newt. With- 
ers and Clint. Inglee—all members of A.W.W.A. With 
cello accompaniment by ‘L. H. Chamberlain and piano 
by A. L. Gardner, the solo work of Clinton Inglee was 
as outstanding as usual. Compliments on the per- 
formance from all sides and the vigorous and repeated 
applause was indicative of the merit of the program and 
the fact that Water Workers enjoy “home talent” and 
appreciate good singing. To Bill Orchard, we add our 
compliments on his unsurpassed production. 

Dancing to the orchestras of the Hotel Biltmore was 
not hard to take and the floor show in the Biltmore 
Bowl during the dinner-dance was of an order not sur- 
passed by anything on Broadway. The “Smoker and 
Frolic’ on Wednesday night, arranged by Alexander 
sell in Biltmore’s attractive “Rendezvous,” consisted of 
the hiss-drawing, old-fashioned, 5-act melodrama—“Ten 
Nights in a Bar-Room.” 


Annual Dinner 


Presiding as toastmaster, Eugene F. Dugger (Director 
from Virginia), in presenting Frank A. Barbour as the 
retiring president, took occasion to review the develop- 
ment during the past year under Mr. Barbour’s efficient 
and vitalizing administration. In response, Mr. Bar- 
bour briefly reflected on the past and the future of the 
Association—giving the major credit to the work of 
those associated with him during the year. Then fol- 
lowed an introduction of the new president, W. W. 
Hurlbut, who outlined the work ahead for the Associa- 
tion and presented some of his ideas of the results 
to be expected and methods of their attainment. Those 
present could not but help being impressed with the fact 














J. E. Phillips, Secy., Calif. Section, Los Angeles; R. F. Brown, 
Chairman, Calif. Section, Stockton; Geo. W. Pracy, Past Presi- 
dent, A. W. W. A., San Francisco 
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Carl J. Lauter 
Chairman Purification 
Div. Div. 


W. Victor Weir 
Chairman Management 


that the succession of Jordan, Barbour and Hurlbut as 
presidents of A.W.W.A. means more to the Associa- 
tion than is quickly realized. Further, that the ball is 
rolling, and that it will continue to do so. In this, the 
Association needs every member’s cooperation and help. 


Los Angeles Breakfast Club 


Amongst other things, Los Angeles is famous for its 
unique “Breakfast Club,” where, on Wednesdays at 
eight, “Hams” and “Eggs” meet at table to devour 
“MNX” (ham and eggs, if you say it right) and enjoy 
hearing a wit or two, a singer, an actor, or whatnot be- 
fore going to work. To see what it was all about. 
A.W.W.A. conventioneers got up before breakfast and 
trekked up to the Ambassador for “MNX,” a pleasing 
program and lots of laughs at a witty Britisher, who, as 
the head of a large milk corporation, said “he had al- 
ways been warned to keep milk and water away from 
each other, but here he was playing with fire.” Colonel 
W. T. Chevalier, in a brief talk, pointed out to breakfast 
clubbers, “What Can Be Seen in the Shining Faucet,” 
if the consumer knew what it really took to make the 
sparkling fluid flow from the bathroom spigot. In all, 
the chance to see and hear the Los Angeles Breakfast 
Club in action, proved an enjoyable experience denied 
most visitors. 

The ladies were especially well entertained with lunch- 
eons and many trips to fascinating shops and points of 
interest. 

An innovation in arranging the technical program was 
that of leaving Wednesday afternoon open for visiting 
points of interest (technical or artistic); for golf or 
other activities. It seemed to prove a popular innova- 
tion in program-building. 

Visitors of Interest 

To the convention came Dr. George Ornstein of Ber- 
lin, Germany who, while connected with the Electro- 
Bleaching Gas Co. at Niagara Falls, devised solution- 
fed chlorination and hence the now well known Orn- 
stein patents, released by E. B. G. Co. to Wallace & 
Tiernan Co. in the “dark ages” of chlorination. An- 
other visitor from a distance, who took part in discus- 
sions also, was H. J. N. Hodgson, San. Engr., South 
Australian Govt., who comes from Adelaide, Australia, 
to America for the purpose of studying sewage treat- 
ment and water purification. Mr. Hodgson likes Cali- 
fornia because it resembles his part of Australia in 
climate, water supply and sanitary problems. 

Mr. George H. Felix, of Reading, Pa., one of the 
oldest living members of A. W. W. A. (1893) and 
a past president, received a “hand” when he was in- 
troduced by President Barbour. 
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Business Meeting 

Acting Secretary P. S. Wilson reported 21 Sections 
in the Association and a membership gain for the year 
of 332, which was the highest since 1918. Income of 
$63,301 (the largest since 1931), after expenditures 
of $62,965 left a balance of $336. He commented that 
the cost of the membership drive had reduced the phal- 
ancé, but the policy of the Association was committed 
to a live and continuing membership campaign. Treas- 
urer W. W. Brush reported the Association’s assets 
to be $9,879 in cash and $36,000 or better in bonds 
He lamented the failure of banks to pay interest op 
cash balances. 


What's Ahead for A. W. W. A.? 


At the close of the first session President Barbour 
spoke of the possibilities and the future of the A, W. 
W. A. He expressed the thought that the best work 
could be done through State Sections and advocated 
the establishment of additional Sections to more effec- 
tively serve the profession from top to bottom. It was 
his feeling that working through the Sections to raise 
the social status of water works’ employes and educat- 
ing the public was a more important immediate need 
than was the technical side. Mr. Barbour said that a 
census-taking in the water works field was sorely 
needed and a thoroughgoing membership expansion pro- 
gram through headquarters and Sections was essen- 
tial. In this, personal contact would yield the best 
results and members individually could accomplish 
much if really interested. 


on 


The Association expected to accomplish consider- 
able through a vigorous and intelligent control at head- 
quarters, the collection of statistics, standardization and 
a continuous membership campaign looking toward 
5,000 members. There was need for an executive staff 
to carry forward technical work now voluntary, and 
the headquarters office should become a clearing-house 
and source of information which heretofore it had 
failed to be. 


Committee Reports 

On the first day brief progress reports were heard 
from 12 committees. 

The “Committee on Uniform Markings of Fire 
Hydrants” (Stephen H. Taylor, chairman) turned in 
its completed report, which is in accord with reports of 
the New England Water Works Association and the 
Maine Water Utilities Association in respect to a stand- 
ard marking and color scheme for fire hydrants of 
various capacities. The report will be printed in the 
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Journal of A. W. W. A. before being accepted as final 
and complete by the Soard of Directors. 

The “Committee on Hazards to Plant and Per- 
sonnel from Chlorine and Other Chemicals” (Mars- 
den C. Smith, chairman), 1n its second report—the first 
being on chlorine -covered the safe handling of am- 
monia and listed General Recommendations for users 
of this chemical. [Copies of the report are available 
from the chairman or A. W. W. A. headquarters 
office. —Ed. | ' - 

Report of the “National Water Policy Committee 
was presented by Abel Wolman as its chairman. 

Mr. Wolman’s report was convincing evidence that 
at Washington he had accomplished much in serving 
water-supply interests in connection with Féderal activ- 
ities. He said that out of a joint conference between 
the A. W. W. A. and a similar A. S. C. E. committee 
and the National Water Resources Board the develop- 
ment of a “Water Principle” had resulted. Its accept- 
ance by Federal agencies had been surprisingly good 
and other meetings were scheduled in an effort to steer 
Federal planning in water supply matters in sane direc- 





tions. 

Concerning stream-pollution, Mr. Wolman reported 
on the status of the Lonergan and Barkley bills. The 
first. being too drastic and impracticable, he had ob- 


jected to in hearings. The Barkley bills had good fea-- 


tures and did not embrace Federal control in prefer- 
ence to State control, but instead offered Federal assist- 
ance, study and stimulation. The committee had there- 
fore approved of them in behalf of A. W. W. A. Mr. 
Wolman said that neither the Barkley bills nor the 
Lonergan bills had been reported out by the Senate 
Commerce Committee. His thought was that the Bark- 
ley bills would be passed in 1936, whereas the Loner- 
gan bills would not be. 

President Barbour commented on the good fortune 
of A. W. W. A. to have Mr. Wolman as chairman of 
the National Water Policy Committee down in Wash- 
ington. 

A statement by the Committee on Electrolysis, 
“Electrical Interference and Status of the Ground- 
ing Problem” (Chas. F. Meyerherw, sec’y), was pre- 
sented by M. W. Cowless, a member of the committee. 
The report stated that objections voiced by A. W. W. A. 
to the 1935 revision of the Electric Code were to be 
settled by the conference method. In the meantime 
opposition by the A. W. W. A. committee had been 
withdrawn. The Edison Electrical Institute and A. 
W. W. A. were jointly inviting representatives from 
interested groups, including Am. Soc. Elec. Engr., to 
participate. After the first conference it had been re- 
solved to have the joint committee investigate and report 
as conclusively as possible concerning effects from 
grounding of wires on household piping. A program 
was now under development for which funds would 
be requested equitably from the three participating in- 
terests. The amount requested for A. W. W. A. is 
$200 for the present. 

Following the above presentation there were many 
questions asked, but very few satisfying replies, indi- 
cating the real need for an answer to the question, 
“What effect has household grounding on water pipes 
and water quality—if any?’’s “What effect does A. C. 
have in comparison with D. C.?” Finally, “What can 
be done about it, provided there is a deleterious effect ?” 

The report of the “Committee on Water Works 
Short Schools and Licensing of Water Works Em- 
ployes” (L. N. Carpenter, chairman), was but briefly 
touched upon in the General Session. Mr. Carpenter 
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announced the holding of an open meeting by the com- 
mittee later in the week for the purpose of securing 
desired opinions from operators, and open discussion. 
A digest of the report and ensuing discussion will appear 
in a later issue of WATER WorKsS AND SEWERAGE. 


"California-Day" Program 


The opening paper on “California Day” was that 
by H. A. Van Norman, Chief. Engr. and Gen’l Megr., 
Bureau of Water Works and Supply of Los Angeles, 
which interestingly recounted the history and “Ro- 
mance in the Development of Los Angeles’ Water 
Supply.” Mr. Van Norman, who for many years had 
served as Principal Assistant Engineer under the fa- 
mous engineer, Mulholland, and builder of the ““World’s 
Longest Municipal Aqueduct,” could relate many inter- 
esting developments in the Owens’ Valley Project, which 
brought water a distance equal to that from Lake Mich- 
gan to St. Louis to transform the sleeping desert town 
of 1913 to the 1913 metropolis that Los Angeles now 
is. To build the aqueduct system 57 camps had been 
required, and involved cutting 142 tunnels for a distance 
totaling 53 miles. Today reservoir storage of 19 bil- 




















New Directors All: L. N. Thompson, St. Paul, Minn.; N. A. 
Eckhart, San Francisco, Calif.; H. E. Babbitt, Urbana, IIl. 


lion gallons was available and the distribution system 
covering 450 square miles within Los Angeles was 
ample for three times the population now served. On 
the system there were 8 chlorinating stations and 13 
pumping stations on the ground water (Los Angeles 
River Valley) system. Because of the great variations 
in elevation several tanks and booster stations had to 
be maintained. Even with all of the investment Los 
Angeles now sold water at 13 cents per 100 cu. ft.; 
made profits which had been used in retiring general 
city bonds. The Mono Basin Project, now under con- 
struction, would increase the water supply by 33 per 
cent. 

In reply to a question Mr. Van Norman stated that 
Los Angeles had agreed to take its share of the Col- 
orado River water on an assessment basis. Although 
at present not needed, Mr. Van Norman explained that 
“water holes’ in the West do not lay unclaimed for 
long and as Mulholland had so well put it, “If you 
don’t get it now you won't need it later.” At present 
the consumption including irrigation was 130 gal. per 
capita, there was an investment of $100 per capita in 
the system. Of the Colorado River water, Los Angeles 
was entitled to 70 per cent of the aqueduct capacity 
if needed. From wells, tapping the underground flow 
of Los Angeles River, 33 per cent of the supply came. 

“Benefits Accruing fom the Hetch-Hetchy Project, 
San Francisco Water Supply,” by N. A. Eckart, Gen’l 
Mgr. and Chief Engr., Water Dept., San Francisco, 
Calif. 

Mr. Eckert briefly reviewed the history of the Hetch- 
Hetchy project and described the works which went into 
operation in the fall of 1934 to bring to San Francisco 
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a bountiful supply of soft mountain water from the 
Tuolumne River in the High Sierras, impounded behind 
the O’Shaughnessy Dam. From the power station at 
the dam the water flowed 12 miles down river, thence 
through 42.6 miles of tunnel of 400 m.g.d. capacity, 
and thence through a 69.8-mile steel pipe line of 70 
m.g.d. and a bay-crossing line of flexible joint C. I. 
pines to Crystal Spring Reservoir. 

The benefits realized from the very soft mountain 
water mixed with the Spring Valley supply of 182 
ppm. hardness had been to produce a water now aver- 
aging 80 ppm. hardness. Making possible the main- 
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Charlie Eastwood Louis D. Blum 
Did a Swell Job of Ex-Chairman, Finance 
Publicity Div. 


tenance of fairly fixed elevations in the local reservoirs 
had materially lessened taste and odor complaints due 
to algae or decaying vegetation on previously alternately 
submerged areas. The chief benefit from the Hetch- 
Hetchy supply had been the doing away forever with 
the possibility of a water shortage that previously threat- 
ened the city. The investment by the city represented 
100 million for the Hetch Hetchy project plus 40 mil- 
lion paid for the Spring Valley Water Co. properties. 
Electric power, developed at two points, had already 
yielded better than $1,000,000 profit. The all gravity 
system had eliminated pumping and an operating sav- 
ing of $194,000. At Hetch-Hetchy the Water Depart- 
ment maintained summer recreational camps and auto 
camps for the benefit of San Francisco people and others. 

In reply to questions Mr. Eckart said that a study 
was being made for the purpose of putting to use the 
large surplus of water available by increasing water 
consumption through rate reductions to the larger con- 
sumers. Power development and its financing was be- 
ing kept distinctly separate from water supply financing. 

George W. Pracy, Supt. of Water Dept., San 
Francisco, recounted the experiences with repeated 
threatened water shortages which now eliminated, as 
the paramount consideration, had made it possible to 
devote more adequate attention to improving distribu- 
tion facilities. Today, he said, it would probably be 
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impossible to secure the Toulumne River waters for 
San Francisco and the city was fortunate in havi 
engineers of foresight in putting through the Project 
which so bountifully supplies the city with a desirable 
water. 

FraANK E, De Martini, Assistant Sanitary Engineer 
San Francisco Water Dept., stated that consumer com. 
plaints now received could be traced mostly to old de- 
posits in the mains because of the materially improved 
quality of the water entering the distribution system 
San Francisco had materially strengthened the Division 
of Water Purification and the more effective usage of 
ammonia-chlorine treatment had been developed with 
good results. 

I.. R. Howson, Consulting Engr., Chicago, by quick 
calculations found that San Francisco consumers had 
profited greatly through a reduction of 182 hardness 
to 80, if for no other reason than a reduced soap con- 
sumption. 

“Progress on the Colorado River Aqueduct of 
the Metropolitan Water District of Southern Calj- 
fornia,” by Professor Franklin Thomas, Calif. Inst. 
Technology, Pasadena, Calif. 

Professor Thomas, who is Vice President of the 
Board of Directors of the Metropolitan Water Dis- 
trict, presented an illustrated review of the history and 
progress made on the Colorado River Aqueduct System, 
which was started in 1933, and to be completed in 1940 
at a cost of $220,000,000. The water to be taken at a 











Prof. R. L. Daugherty Thos. H. Wiggin 


Calif. Tech. 


New York 

point 50 miles down river from Needles, Ariz., must 
be lifted at 5 stations a total of 900 ft. within 120 miles 
of the 240-mile travel through conduit, pipe lines and 
tunnels comprising 92 miles of the distance. He de- 
scribed the difficulties met in construction, the most 
serious being tunnel flooding requiring a detour from 
the original location. Requiring the largest pumping 
stations in the world their capacity would be 1,600 
second-feet to be distributed to 13 municipalities through 
a distribution system costing $40,000,000 and _ involv- 
ing much pre-cast concrete pipe of the largest diameter 
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(1) The Jeptha Wades of San Francisco. (2) The P. S. 


Marsden Smith, Richmond, Va. 
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In Front of the Biltmore 


Wilsons of Glen Ridge, N. J. (3) Alan Drake, Buffalo, N. Y., and 
(4) The Walter Pierces of Racine, Wis. 
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Clark Newell of Provo, Utah. 
Carpenter of New York. 


(1) Mr. and Mrs. 


and the thickest walls (12 in.) ever built. In addition 
some sections would utilize steel pipe of 1 in. wall thick- 
ness and 10 ft. in diameter under 500 ft. head. Tun- 
nels had been lined pneumatically and through use of 
the Pump-Crete process. Professor Thomas highly 
praised the work of Frank E. Weymouth, Chief Engr. 
of the entire project. 

“Features of Equipment and Design of Pumping 
Stations on the Colorado River Aqueduct,” by Max 
Spillmann, Chief Engineer, Worthington Pump and 
Machinery Corp., Los Angeles, Calif. 

Mr. Spillmann recounted the outstanding problems 
met with in the design of pumping equipment for the 
5 lift stations on the aqueduct involving development 
of pumps of twice the capacity (90,000 g.p.m. each) 
of any in America. The importance of maintained ef- 
ficiencies was realized best in the statement that a change 
of but 1 per cent in efficiency would add to or reduce 
by $40,000 per year the power costs. Refined studies 
of design characteristics had been made in the pump 
laboratories of the California Inst. of Technology and 
had led to many valuable contributions toward more 
efficient pump design and model studies were now un- 
der way. For the first time pump shaft.deflections had 
been actually measured and contributions from the Cali- 
fornia laboratory would to his mind have high import 
in future pump developments. As a result, the shafts 
to be used would be 22 to 24 in. in diameter, with a 
6 in. diameter control bore, to insure rigidity. Single 
stage vertical-shaft pumps with volute horse-shoe cas- 
ings and single suction had been decided upon because 
such units would not show efficiency losses up to the 
maximum head to be met—440 ft. The speed was to 
be 450 r.p.m. and the size of the pump could be re- 
alized from the casing cover, weighing 66,000 Ibs., and 
the impeller diameter of 85 in. The power consump- 
tion per unit will be 12,000 H.P., approximately, and 
each station will have three units. Mr. Spillmann re- 
peated his commendation of the Cal. Tech. studies which 
had been so exact but so fruitful and amply justified on 
the score of the significance of slight changes in effi- 
ciency and their effect on never ceasing operating costs. 

Pror. Ropert L. DauGuerty, Calif. Inst. of Tech- 


At the Barbecue and in Somebody's Orange Grove 


(2) Dr. and Mrs. Frank Hale of New York. 
(4) Mr. and Mrs. Wilber Dewey of Springfield, Mo. 


(3) Prof. and Mrs. Lewis 


nology, Pasadena, Calif., in an illustrated talk revealed 
the precise and refined methods applied to hydraulics 
studies and testing of pumps and equipment. His audi- 
ence was spellbound when told of the method of weigh- 
ing pressure on a beam scale capable of indicating 
changes of 1/100th pound in 550 lbs. of pressure. 
Monometer deflections were not read. Instead, the 
weighed mercury displaced reveals rates of flow. In 
important tests all recording instruments were thrown 
into operation simultaneously by closure of a single 
master switch. To Dr. R. T. Knapp the speaker gave 
credit for the ingenious arrangements for taking pre- 
cision records simultaneously and without the use of 
calibrated instruments. 

In reply to a question by T. H. Wiggin as to what 
type of check-valve would be used beyond such sizeable 
pumps, the reply was that tests were now under way 
to determine design, but in any event the valves would 
be of the slow closing type. » 

“The Dual Usage of Water for Domestic and Ir- 
rigation Purposes,” by J. B. Lippincott, Cons. Engr., 
Los Angeles, Calif. 

Mr. Lippincott, a veteran engineer, in a most inter- 
esting manner reviewed the development of Los An- 
geles’ water supply as a combination irrigation and do- 
mestic supply system. Growth of the city to its popula- 
tion of 1,300,000 had been made possible in a large 
measure because of the 50,000 acres of small farms 
irrigated in San Fernando Valley from the municipal 
system. Separate meters measured the water taken at 
the rate of 1.5 cts. per 100 cu. ft. as compared with 
the domestic rate of 13 cts. per 100 cu. ft. For irriga- 
tion water, more than $9,000,000 had been collected. 
Of the water applied to the land 27.5 per cent returned 
via seepage into ground-water basin. 

Mr. Lippincott said that when the Metropolitan Aque- 
duct water from the Colorado became available, what to 
a with the surplus had not been decided. 

Geo. W. Traucer, Mgr. of Irrigation District, ex- 
plained that a steel pipe distribution system served the 
District and that in chlorinating the entire water sup- 
ply, domestic services could be taken off of the irriga- 
tion mains. 











At the Barbecue at Chatensiih’ 


(1) Some of Bill Hurlbut’s “Gals” Who Added 
turers’ Assn., and Bill Hurlbut of A. W. W. A. 


Atmosphere. (2) 
(3) The Kirchofers and 


“Bills ‘—Two Presidents, 
Others at Luncheon. 


Bill Sherwood, Manufac- 
(4) Ex-President Harry 


Two 


Jordan Swiping Oranges, While Ray Goudey Stands Watch 
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(1) Lloyd Rebsamen, Jonesboro, Ark. 


Rupp, Topeka, Kan. (5) 


“Methods Used in Artificial Storing of Ground 
Water by Spreading,” by D. A. Lane, Asst. Engr., 
Bureau of Water Supply, Los Angeles, Calif. 

Mr. Lane, by use of lantern slides, explained the 
methods employed by Los Angeles to “spread” sur- 
face waters in the rainy season for the purpose of se- 
curing percolation into and storage in the ground water 
hasin from which it was later pumped. From the Los 
Angeles Valley well system so fed approximately 33 
per cent of the water requirements of Los Angeles 
was pumped. Experimental work with several methods 
during 3 years had shown the shallow basin ponding 
method the most practical and the San Fernando Spread- 
ing Grounds had been so constructed. The average 
seepage rate had been 6.2 ft. drop per day. 

In reply to questions Mr. Lane said that attempts to 
develop seepage wells or shafts had been unsuccessful 
because of their choking up too quickly and the ex- 
pense of re-developing. With the basin method the 
total cost of water stored had been 66 cts. per acre foot, 
38 cts. covering maintenance and operation. 


“Ground Water Depletion by Unregulated Pump- 
age,” by W. W. Brush, editor, “Water Works Engi- 
neering,” New York City. 

Mr. Brush reviewed the situation on the western end 
of Long Island wherein over-pumping of the many wells 
has been responsible for a_ serious lowering of the 
ground-water level (1.5 ft. per year) and increasing 
salinity of the water. The situation had made it neces- 
sary for the New York Water, Power and Control 
Commission to take a hand in regulating well develop- 
ments. Interestingly, prior rights to ground-water are 
not recognized in the laws and there is no redress when 
a nearby heavy pumper lowers the water table suf- 
ficiently to be damaging to a prior existing well. The 
New York Legislature had recently voted a $25,000 
appropriation to study the problem, with hopes of find- 
ing a method of correcting the situation. No new wells 
in excess of 100,000 g.p.d. withdrawal were being per- 
mitted by the Commission and how to replace the grow- 
ing depletion was the problem at hand. 

Tuomas H. Wiacin, Cons. Engr., New York City, 
who had made a report on the Long Island situation 
believed that putting down infiltration wells to be a 
practical solution to the problem. By such method 80 to 
90 per cent of the water so stored could be recovered. 

Mr. ConKktinG, Deputy State Engineer of California, 
in reply to a question said that Utah, Oregon and New 
Mexico had been controlling ground water usage. Cali- 
fornia, however, preferred to bring in new water, such 
as is being done by the Metropolitan District of South 
California. 
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Some That Didn't Escape the Camera 
(2) Fred Porter, Long Beach, Calif. 
Bill Lawrence, Cleveland, Ohio. 









(3) Harold Griswold, Hartford, Conn. 


; ; conn. (4) Dan 
(6) Scotland Highland, Clarksburg, West Virginia. 


“Developments in the Program of Conservation of 
Water Reservoirs as a Federal Measure,” by Abel 
Wolman, chairman National Water Resources Com- 
mittee, Washington, D. C. 

Mr. Wolman in his customary lucid style presented 
a picture of the program and aims of the National 
Water Resources Board and what it was accomplishing 
so far. In its first effort to collect and catalog basic 
hydraulic data the committee was functioning through 
special committees and advisory groups. In its second 
effort it was pointing out to Federal authorities the 
seriousness of missing data, much needed in effective 
planning, and had recommended the required small 
annual expenditures to secure needed stream flow and 
precipitation records. 


As one enterprise the Water Resources Committee 
was endeavoring to eliminate conflicts between various 
Federal, State and local agencies dealing with water 
developments. Lack of co-ordination had been respon- 
sible for mistakes and needless expense. To remedy 
the situation the Water Resources Committee has un- 
dertaken the task of serving as the co-ordinating or 
“sieving” agency in order to acquaint various agencies 
with what others have done, are doing, or planning to do. 
Monthly reports issued included thousands of small 
projects to clear. 


For the purpose of securing a common language of 
definitions the committee is preparing a “Manual on 
Smal! Dams” for use by the numerous agencies having 
to do with flood and erosion control, involving small 
dams. 


Concerning activities on stream pollution matters, 
Mr. Wolman said that it had been found wise and more 
expedient to proceed with slow motion in the pres- 
ent stages. In this direction concrete data was being 
secured first from test streams and drainage areas. The 
Rio Grande River had been selected because it drains 
three states and a neighbor country—involves use of 
water for irrigation. For flood-control and _ pollution 
studies was chosen the Red River of the North (west) 
and the Potomac River in the East. From these stud- 
ies basic data’ should be forthcoming on which to build 
principles of procedure and, possibly, methods of finane- 
ing. 

| Naturally it is impossible to do justice in a few lines 
to Mr. Wolman’s 36-page paper, but we hope that the 
above statement gives some slight idea of the program 
of the National Water Resources Committee.—Ed. | 


[This report will be.continued in our next issue. In 
July also will appear the report covering the proceed- 
ings of the Water Purification Division.—Ed. | 











Ontario’s Concentric 


from Digester Gas. 


SPRING MEETING OF C. 


ITH characteristic Californian hospitality and 

“the keys to both the front door and the back 

gate” of the city, George P. Weldon, Ontario’s 
newly elected Agricultural College Professor-Mayor, 
welcomed members and guests of the California Sewage 
Works Association to Ontario for the Association’s 
eighth spring conference, held on April 24 and 25. One 
hundred and fifteen members responded to His Honor’s 
greeting with enthusiasm, returned the front door key 
with thanks and proceeded to an inspection of the back 
yards of Ontario and many surrounding cities, iquiring 
into the health and status of “Sew” and “Garb,” the 
interesting twins so christened by Editor Mohlman. 

Assembling at eight o’clock, a. m., Friday, April 24, 
at the Tri-Cities Disposal Plant, Pasadena, members 
proceeded by auto caravan to Ontario by way of Whit- 
tier and Pomona, inspecting the disposal works at each. 
Arriving at Ontario at eleven, an hour was spent at the 
disposal works, followed by registration at the Hotel 
Ontario, luncheon, and then into the afternoon and eve- 
ning technical sessions. 

Saturday morning was devoted to an automobile cara- 
van visit to sewage disposal works at San Bernardino, 
Redlands and Colton. Returning to Ontario at noon 
the group visited the orange pulp pulverizer and dryer 
at the orange by-products plant—a Combustion Engi- 
neering Company’s installation on a much smaller scale, 
but similar to those installed at the Chicago Sanitary 
District’s West Side Plant. 





Ben Benas (San Francisco), Ralph Stevenson (Los Angeles), 
A. M. Rawn, President of the Association. 


Tank 
Activated Sludge Plant, 
Unique in Design; Economi- 
cal in Operation, with Power 


Technical Sessions 
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Operator Licensing, Short Schools 
And Safety Regulations 


Association committees have studied these subjects 
for years and definite recommendations were submitted 
on all three at the meeting. 


Voluntary licensing of sewage plant operators was 
approved in principle at the September, 1935, meeting. 
At Ontario definite committee recommendations were 
made that operators be classified with respect to the na- 
ture and extent of their duties, experience and educa- 
tion. Provision was made for the appointment of an 
examining board and the general method for holding 
examinations. The Committee’s recommendations were 
approved and the chairman was instructed to consolidate 
the Committee with the Short Schools Committee and 
call for a definite plan of action to be presented to the 
membership at the Fall meeting in September. 


Upon recommendation of the Short School Com- 
mittee the Association decided to inaugurate schools to 
be held semiannually and currently, so far as possible, 
with the semiannual meetings of the Association. No 
curriculum was proposed but it is the intention to con- 
tinue the personnel of the Committee with a view to 
definite action on all phases of the subject in September. 

The report on Safety Regulations was criticized as 
attempting to impose unnecessary restrictions and regu- 
lations. The report was, however, a careful compilation 
of sewage workers’ risks and review of safety measures 
applied elsewhere. It will form the foundation for fur- 
ther study and investigation. 


(President A. M. Rawn presiding.) 

Pasadena’s Heat Exchange Process as Utilized in 
the Incineration of Stack Gases—By A. W. WyMaAn, 
Superintendent of Sewage Disposal, Pasadena. Mr. Wy- 
man explained that exhaust gases from the rotary sludge 
drying kiln are first passed through a spray tower to 
remove dust. They are then passed through a previously 
heated rock bed, raised to a temperature approximating 
1200° F. Exhausting at the top of the heated rock bed, 
the warm gases are passed downward through a similar 
adjacent rock bed, transmitting their heat to the rocks 
in this manner. As the heat is exhausted from the first 
rock bed it is thus transmitted to the second, which, 
with the addition of a small amount of applied heat, is 
soon raised to the proper temperature to effect elimina- 
tion of odors in the gases, at which time the cycle of 
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MEETING OF CALIFORNIA 





Colton Also Has a Concentric Activated Sludge Plant. 


operation is reversed—the cool gases passing through 
the second bed and transferring the heat back again to 
the first. It was explained by Mr. Wyman that the cost 
of fuel for stack gas incineration had been reduced from 
$6,650 per year before the heat exchanger was placed 
in operation, to approximately $400, and that the origi- 
nal cost of the heat exchanger was less than $20,000. 


Operation of Whittier Plant—By M. R. Bowen, 
City Engineer, Whittier, Calif. Mr. Bowen explained that 
this Imhoff tank and trickling filter installation cares for 
an average flow of 1.2 m.g.d., costs approximately, $7,500 
per annum for operation and maintenance and derives 
a revenue approximating $2,000 per year from the sale 
of dried Imhoff tank sludge and chlorinated effluent for 
irrigation. A unique innovation at Whittier is the aera- 
tion of the incoming sewage preliminary to subsidence 
in the Imhoff tanks. 


Operation of Pomona Plant— By F. C. FRoenpe, 
Pomona, Calif. The chlorinated effluent from this acti- 
vated sludge plant has been, for a number of years, sold 
te an irrigation company for use on walnut and avocado 
groves. The average flow of the plant is 1.2 m.g.d.; its 
operation costs for 1935, $6,500 and revenue from the 
sale of effluent and sludge $1,558. Mr. Froehde stated 
that considerable difficulty had been experienced in the 
free use of the effluent because of its occasional high 
boron content, but that he thought the City had effected 
a mutually satisfactory agreement with the orange pack- 
ing industries for the disposal of the undesirable borax 
wash-water elsewhere than in the sewers. 

Operation of Ontario Plant—By Austin Burt, 
City Service Manager, Ontario, Calif. The Ontario plant, 
like that at Colton, makes use of the activated sludge 
process in a new wrapper. Final clarifier tank, cylin- 
drical in shape, with radial outward flow and circumfer- 
ential collecting launder, is surrounded by a cylinder of 
longer radius, the annular ring between the wall of the 
final clarifier and the longer radius wall, with which it is 
concentric, is divided in aeration and reaeration tanks 
equipped for spiral outward flow. The plant is com- 
pact and sightly and makes full use of partition walls. 
Separate sludge digestion with gas utilization is a fea- 
ture of this plant. Mr. Burt explained that while 1.9 
cubic feet of air per gallon of sewage was used in the 
aeration process, the cost for power was but $1.75 per 
million gallons, because practically all power at the plant 
is furnished by gas engines utilizing the digestion gases 
for fuel. The output of the digester had been increased 
from 18,000 to 41,000 cubic feet per day by feeding the 
tank with waste orange pulp—the latter secured at no 
cost to the City. 

Operation of the San Bernardino Plant—By L. A. 
Hosecoop, Asst. Supt. Water and Sewage, San Bernar- 


Water Works and Sewerage—June, 1936 


SEWAGE Works ASSOCIATION 





dino, Calif. Pre-chlorination of the incoming raw sew: 

is practiced at this Imhoff tank and sprinkling filter a 
stallation. The average daily flow of approximately 
3 m.d.d. is chlorinated in the line about one hour before 
it reaches the plant. This accounts for the almost total 
absence of odors in and about the plant site and has 
beneficial effects upon the plant operation and its capac- 
ity. San Bernardino runs the effluent to waste but sells 
the dried Imhoff sludge for orange grove fertilizer. 


Operation of the Redlands Plant—By Grorcr s 
HincKLey, City Engineer, Redlands, Calif. The Red. 
lands Imhoff tank plant is unique in that its annual Oper- 
ation cost is less than $125. The plant, located in the river 
wash, is housed, and built upon a foundation which will 
resist the intermittent torrential floods. Sludge from 
the Imhoff tanks is dried and sold for fertilizer and the 
effluent run onto natural sand percolation beds in the 
river bottom. The plant operates entirely upon a gray. 
ity basis and requires almost no attention. 

Operation of the Colton Plant — By Ezra Wesy 
Sewer Superintendent, Colton, Calif. This plant is a 
miniature reproduction of the Ontario plant (see above), 
with an average flow approximating one-half million gal- 
lons per day. It has been in operation for less than a 
year with labor and power costs approximating $19 per 
million gallons. 


A Review of Proceedings of New York State Sew- 
age Works Association and the Sanitary Section of 
A.S.C.E.—By Pror. CHARLES GILMAN Hype, Berkeley, 
Calif. Mr. Hyde first enumerated the problems which 
confront the Federation of Sewage Works Associations 
and its member organizations, with particular reference 
to the necessity for united support in financing the 
SEWAGE Works JourNAL. He called attention to the 
fact that there are twenty-one member organizations: 
eighteen in the United States, one in Canada and two 
in England, and to the fact that groups of Russian and 
German engineers have asked to be affiliated with the 
Federation. He also reported that two new member 
organizations had been recently admitted: one from 
Georgia and the other from the Argentine, and stated 
that of the groups comprising the Federation, Califor- 
nia, with its two hundred members, was only second in 
size to the New York Association. 

Professor Hyde was warm in his praise of the papers 
presented at the meetings of N.Y.S.S.W.A. and 
A.S.C.E. in New York, most of which are published 
elsewhere, and all of which have been reported in digest 
form in WATERWORKS AND SEWAGE for February. 

In addition to other remarks of interest, Mr. Hyde 
questioned the soundness of the practice of disposal of 
comminuted garbage into the sewer lines and said he 





At the San Bernardino Plant: Imhoff Tanks, Sprinkling Fil- 
ters. Frank Currie (left), Designer of Plant and Harry Schlenz 
Shake on “Something.” 
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felt that much more research should be conducted be- 
fore reaching a conclusion regarding such disposal, lest 
the sewage disposal plants be grossly overloaded as a 
result of the elimination of garbage disposal works. 


Effect of Salt Water Infiltration and Comments 
Upon Hydrogen Sulphide Control by the Scott-Darcy 
Process—By R. L. Patterson, City Engineer, New- 
port, Calif. Mr. Patterson related that much of the 
sewer system of the beach city of Newport is below sea- 
level and that as a result of inadequate construction and 
a rather severe shaking by the major earthquake of 1933, 
a serious situation has developed with respect to infiltra- 
tion of sea-water, such infiltration amounting to approxi- 
mately fifty per cent of the total sewage flow. This in- 
creased flow of salt water does not appear to disturb 
sludge digestion in the Imhoff tank installation but does 
give rise to high velocities and prevents adequate subsi- 
dence of solids, with resulting nuisance at the point of 
discharge. Mr. Patterson’s comments on the Scott-Darcy 
chlorinated scrap iron process for the control of odors 
were brief, but pointed to the fact that the introduction 
of ferrous chloride had eliminated nuisance from H,S 
gas but that it was not effective in the control of odors 
arising from fish-cannery wastes. 


Recent Innovations in Sludge Dehydration and 
Incineration—By Wm. B. SENSEMAN, Combustion 
Engineering Corporation, Los Angeles, Calif. Following 
an inspection of the orange pulp pulverizer and dehydra- 
tor at the. orange by-products plant, Mr. Senseman, in 
an illustrated lecture, related that his and similar firms 
had for years felt that pulverizing and dehydrating should 
be accomplished in two separate operations and with sep- 
arate equipment, and that they had only recently combined 
the two into one machine. He traced the development of 
the dehydrators, spoke of the wide uses to which they 
were put and concluded his remarks with a description 
and diagrams of the sludge pulverizing, dehydrating and 
incineration equipment installed at the West Side plant 
of the Chicago Sanitary District. 


Experiences with Digester Foaming — By H. E. 
SCHLENZ, Vice-Pres., Pacific Flush-Tank Company, 
Chicago. Mr. Schlenz narrated his experiences through- 
out the United States with cause and prevention of di- 
gester foaming, and while admitting that by no means 
all of the causes and cures for digester foaming are 
known, there are certain fundamentals which, if heeded, 
will at least eliminate a part of the trouble experienced 
with this troublesome phenomena. He stated that, 
among others, those causes for foaming which had been 
brought most forcibly to his attention were: 

1. Excessive loading. 2. An abrupt change in the 
proportions of raw or digested sludge in the tank. 3. 
Objectionable micro-organisms. 4. Influence of inhib- 
itory waste products. 5. Change in the hydrogen-ion 
concentration. 6. Surface tension or viscosity of the 
liquid sludge. 7. Inadequate or poorly designed gas 
vents. 

Mr. Schlenz’ remarks were provocative of much dis- 
cussion, evidencing the great interest in this important 
topic and in the hour and a half devoted to the discus- 
sion of this paper a number of unusual foaming occur- 
rences—the fundamental cause of which could not be 
determined—were described. , 

Summarizing, Mr. Schlenz indicated that a sludge di- 
gestion process, like any other which depended upon 
bacteriological action for its success, could not be 
abused, and that tanks could be over-fed or that other 
changes in the environment could be made which would 
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speedily disrupt the process; that if temperatures were 
dropped or other conditions or factors applied which 
would greatly retard the bacteriological action, eventual- 
ly the activity would reassert itself and result ina dis- 
organized and disrupted process, quite frequently evi- 
denced by foaming. 


Award to Palo Alto Plant 


At the dinner meeting held on Friday evening, Pro- 
fessor Charles Gilman Hyde and Mr. E. A. Reinke, 
comprising the Association’s Committee on Award, 
tendered the annual award of merit, in the form of a 
bronze plaque, to the City of Palo Alto for meritorious 
showing at the sewage disposal piant during the year 
1935. The plaque was accepted on behalf of the City 
by J. F. Byxbee, City Engineer of Palo Alto. 

Officers of the Association are: A. M. Rawn, Presi- 
dent, Los Angeles; E. A. Reinke, First Vice-President, 
Berkeley; R. F. Goudy, Second Vice-President, Los 
Angeles; F. D. Bowlus, Secretary-Treasurer, Los An- 
geles. 

The annual meeting will be held in September at 
Santa Monica concurrently with that of the California 
League of Municipalities. 





Acknowledgment—This report has been made possible through 
the courtesy of A. M. Rawn and F. D. Bowlus of the Los Angeles 
County Sanitation District. 


Atlanta Sewage By-Product 


Is Boon to Fishing Industr 


The city of Atlanta sells  s#-= 
the entire worm output from 
its trickling - filter sewage 
treatment plants to D. O. 
Barney, Atlanta watch- 
maker and fisherman. Mr. 
Barney has built up a size- 
able business in the product, 
which is sold under the 
name of “Barney’s Red Wig- 
glers.” The bait is nation- 
ally advertised and is used 
by many discriminating fish- 
ermen all over the United 
States. It is understood that 
the worms retail at about 
seventy-five cents per hun- Lge = 
dred. Harvesting “Barney’s Red 


It has been found that ris gl Cos, Neteonate 
only the worms from one Known Fish Worm Pro- 
particular Atlanta plant are ducers. 

saleable. The old Procter 

Creek plant produces worms which are particularly 
lively and difficult to drown. They are also exception- 


ally firm and tough—and are so advertised. 


Mr. Barney removes the worms, several gallons at a 
time, from under flat rocks laid in the pipe galleries 
and plant effluent channel. They are then taken to his 
back yard, where they undergo a special washing and 
“fattening” process before being marketed. 

Approximately 100 worms are packed in containers 
with wet peat moss for shipment by express to retailers. 

Mr. Barney says that sales are limited only by the 
supply, so anyone connected with a trickling filter plant 
may easily estimate the number of fishermen who, in 
spite of the popularity of fly fishing, are still in need of 
a good, tough Atlanta worm. 
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By A. W. CLAUSSEN, M. E.* 


INCE the development some ten years ago of the 

mechanical production of cast-iron pipe by widely 

differing methods (all looking to the same end of 
attaining a thinner wall with greater strength) steady 
progress has been made in producing pipes in smaller 
diameters and in longer lengths. 

Amongst the latest developments is to be found the 
new foundry unit, of the McWane C. I. Pipe Company, 
for mechanically casting 2-inch bell and spigot pipes in 
9-foot lengths at its Birmingham works. 

sriefly, the new unit is an extension of the plant 
originally built to horizontally cast sixteen-foot lengths 
of larger pipe sizes in green sand molds with green sand 
cores—the operations being conducted mechanically and 
with synchronized precision. 

Since the main foundry has been extensively writ- 
ten-up in various engineering and foundry journals, 
this article is intended to deal only with refinements 
and departures, involved in the casting of longer lengths 
of 2-inch pipe, which constitute a recent innovation 
productive of the new length pipes. 


Sand Preparation 

To an even greater degree than before, the sand is 
conditioned for size, moisture-content, strength, and 
porosity. It is then blended, picked up by conveyors 
(built'to special McWane design) and carried by belt to 
the overhead hoppers of the molding machines at the 
head of the pipe-making “line.” (Figure 1.) 

When the mold-flasks have arrived, over their own 
track, and have been filled with sand, pneumatic tamp- 
ing (Figure 2) follows. Then the finished cope and 
drag sections of the tamped molds move on special cars 
to the core-setting floor. 


Precision Core Making and Setting 

Between the molding machines is located, in the as- 
sembly line, the core-making machine (Figure 3). In 
it wetted steel core-bars are spun beneath a 9-foot wide 
ribbon of falling core-sand to make the cores of the 
precise diameter wanted. These finished cores (fore- 
ground of Figure 3), then move by conveyor to meet 
the molds on the core-setting floor. 

Core-setting (Figure 4) is a micrometer-gauged 
process. After setting and checking the molds are 
locked and again move by car to the pouring floor. 


Casting Operations 

Reversing ancient custom, in the new foundry the 
molds move to the iron, rather than the iron to the 
molds. The purpose of this, of course, is to retain the 
closest possible control of the heat of the molten iron. 
The melt is poured at a pre-determined temperature 
from a “mix,” also pre-determined, based on the size 
of pipe that is to be cast. And, all of the heating and 
pouring is under rigid pyrometer control. 

A special seven-lipped ladle matching a similar num- 
ber of openings in the top of each mold (Figure 5) is 
used for pouring the 9-foot lengths of 2-inch pipe. From 
this point on, the usual processes of “shaking out” the 





*Research Engr., McWane Cast Iron Pipe Co., Birmingham, 


Ala. 
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molds, cleaning, testing, and coating, adding threads 


or joints, etc., completes the job. 


Threaded Joints 

Since practically all users of small diameter pi ; 
fer to use it in at least 18-foot lengths, such athe 
a ) ; S, § practice js 
sinplified by screwing two 9-foot lengths together. The 
inner surface of each bell is, therefore, given a 2'%-ineh 
(oversize) female thread, while the spigot ends are male 
threaded. By thickening the cast pipe, where threadin 
is to be done, both constriction of internal diameter sal 
w akening of the pipe wall due to thread-cutting are 
avoided. The pipe is locked into the threading machines 
by a special device to insure the cutting of straight 
threads—insuring, thereby, a straight line when the pipe 
is laid. 

The final step (Figure 6) is to subject the 18-foot as. 
sembled lengths to a 90-pound air test of all interme- 
diate joints, while submerged. 

The reason behind the production of this 2-inch pipe 
in longer lengths was to provide smaller cast-iron pipe 
with fewer joints, to minimize friction-losses and laying 
costs. Likewise, to increase the practicability of cast- 
iron pipes for service lines as well as mains, especially 
where water or soil corrosion indicates a preference for 
cast-iron. 

The fact that plant production has had to be gradually 
stepped up to supply demand would seem to show that 
the —— behind the innovation has been proven 
sound. 


v 


The Work of the Sanitary Engineer 
By ARTHUR J. MARTIN, London 


MacDonald and Evans, 1935. 
Price 16s. net. 
(Reviewed by Dr. A. M. Buswell & M. LeBosquet, Jr.) 

“An ample supply of good water, the prompt removal 
and hygienic disposal of all foul matter—these are the 
indispensable foundations of health life.” Ways and 
means of obtaining these necessities are dealt with by 
the author under six main headings: Part I, Sanitary 
Administration, 57 pp.; Part I1, Water Supply, 130 pp.; 
Part III, Drainage and Sewerage, 65 pp.; Part IV, 
Sewage Disposal, 130 pp.; Part V, Collection and Dis- 
posal of Refuse, 35 pp.; Part VI, Flood Prevention, 
Land Drainage and Cost Protection, 25 pp. Appended, 
are forty-six tables of useful hydraulic and cost data. To 
the American sanitary engineer, the book is valuable in 
giving an excellent general knowledge of English prac- 
tice. To the sanitary administrator, especially of Eng- 
land, the book is ideally suited. So much of the subject 
matter is fundamental and is so authoritatively treated 
that the volume will be of great value to sanitarians of 
all countries. 

Mr. Martin, as a lecturer to students in sanitary sci- 
ence, and as an examiner of candidates for the Institu- 
tion of Sanitary Engineers, is well qualified to discuss 
the sanitary engineer of England. Due to the broad field 
covered, the discussions of individual subjects are, of 
necessity, brief but the single volume covers the essen- 
tials of what the sanitary-engineer should know. 


488 pp., 81 illus. 














MECHANICAL CASTING OF 2-IN. C. I. Pirpe 1n 9-Fr. LENGTHS 


PIPE-MAKING IN PICTURES 


Successive steps of making 2-inch cast-iron pipe in 9-foot lengths in the mechanical foundry unit of 
the McWane Cast-Iron Pipe Company—as caught by our camera-man. 





Figure 2. Pneumatically Tamping the Green Sand in Flasks 
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Figure 3. Core-making Machine in Operation with Finished Figure 4. Precision Setting of Cores in Molds by Micrometer 
{ tg ( b : 
Cores, in Foreground Gauging 
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Figure 5. Pouring Iron Into Molds. Note the Multiple Lipped Figure 6. Testing 18-Foot Assembled Lengths Under Water 
Ladle with 90 Lbs. Air 
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CENTRIFUGAL DEWATERING OF SLUDGES 


Part Il — Centrifugal Machine 


By PHILIP B. STREANDERt 
New York, N. Y. 


N discussing “Types of Centrifugals” it was stated 

in Part I of this article that centrifugal machines 

of various designs, and their operation, may be lik- 
ened to (1) fill and draw tanks, (2) continuous flow 
tanks, and (3) a combination of the two, depending 
upon the construction of the machine. Centrifugal clari- 
fiers now available for dewatering sewage sludges fall 
under classifications (1) and (3). A new continuous 
flow type (2) is now under development. 


Horizontal Type 


The present and latest development of the Ter-Meer 
centrifugal clarifier shown in outline in Fig. 8, is a hor- 
izontal machine with the drum mounted on a shaft sup- 
ported by two bearings. The basic idea of this new de- 
sign is that the individual particles of sludge lie loosely 
on top of each other with large amounts of liquid filling 
in the voids. By accelerated force, due to centrifugal 
action, the particles are pressed close together and be- 
ing heavier they displace the liquid between the sludge 
particles. The centrifugal is of the batch type, likened 
to a fill and draw settling tank, in which all operations 
are automatically controlled. Being a batch machine 
the capacity in gallons per hour of liquid sludge is de- 
termined by the number of batches it is possible to put 


*Note: Part I of Mr. Streander’s review of the status of ‘‘Cen- 
trifugal Dewatering of Sludges,’’ which was devoted to a discus- 
sion of ‘‘Theory, Principles and Applications,’’ appeared in the 
April, 1936, issue of this magazine. This installment, Part II, 
completes the article.—Editor. 

+Of Watson and Streander, Engrs., New York City. 
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Construction. 


through per hour. This depends to a large extent on 
the character of the sludge to be handled and may va 
from four to ten batches, corresponding to cycles of 
from 15 to 6 minutes. Each cycle consists of three 9 
erations—(1) filling, (2) centrifuging or clarification 
by stratification, and (3) unloading—each of which is 
automatically controlled. The control mechanism gop. 
sists of a visible and adjustable master control member 
operating a series of oil actuated hydraulic cylinders 
and reversing valves which control the flow of oil, under 
pressure, to the operating cylinders mounted on the 
machine. Fig. 9 shows an exterior view of one of the 
smaller units with the unloading assembly swung away 
from the machine and the control mechanism mounted 
on the base plate. 


Operation 


In operation, sludge enters the machine (Fig. 8) 
through the inlet pipe (A) and is distributed onto the 
rotating drum through a spreader (B). When the 
amount of liquid sludge entering the drum is almost 
to the level of the drum side, a float (C) is tripped, mak- 
ing contact at (D) which then operates through the 
controller and automatically closes the inlet valve. After 
a predetermined and set time interval, termed the cen- 
trifuging period, the controller actuates the piston valve 
controlling the operation of the unloading assembly. 
This assembly consists of a hydraulic cylinder (E) 
which raises or lowers a cross head carrying the liquor 








L 
N Unloading 
Cssembly 





Jom 


u ge Inlet os, 


servation 
Holes 


I 


owerCasing 7 


SSETSSTESS 


ly 
Observation 
Door 
































Fig. 8—Descriptive Drawing of the Ter-Meer Centrifugal. 
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Fig. 9—Ter-Meer Horizontal Clarifier (showing hinged unload- 
; ing assembly opened and 50-inch basket). 





scoops and the peeling knife. When the assembly is 
raised the first liquor scoop (F) removed the clarified 
liquor and discharges it through the liquor outlet pipe 
(G). The connection between the liquor scoop sup- 
port and the assembly consists of a spring and an ad- 
justable stop so that the stopping point of this scoop 
can be regulated to suit the sludge characteristics. A 
second scoop (H) is provided for the removal of the 
intermediate colloidal substance, lying between the 
liquid and the sludge cake, which is discharged through 
the outlet pipe (1). The scoop is stopped before it 
reaches the cake. The assembly continues rising slowly 
bringing the peeling knife (J) into contact with the 
stratified sludge cake, to peel it off in thin layers and 
deposit it in the hopper (K). From the hopper it is 
discharged through the outlet (LL). The position of 
the control then automatically reverses, causing the low- 
ering of the unloading assembly and the opening of 
the inlet valve for the succeeding charge. The machine 
runs at a constant speed during the periods of loading, 
centrifuging and unloading. 


Present Installations 


Two of these horizontal machines are now in opera- 
tion in Germany, at Frankfort, and practically accom- 
plish the same amount of work as the six vertical ma- 
chines previously installed. Raw sludge is pumped from 
the settling tanks to an agitated storage tank from which 
it is piped to the machines. The solids concentration 
of the raw sludge is about 8 per cent, which is increased 
to between 25 and 30 per cent in a seven minute operat- 
ing cycle, thus securing 8.6 complete cycles per hour. 
Only one liquor scoop is used, the intermediate col- 
loidal layer being discharged with the filtrate which has 
a suspended solids content of 10,000 p.p.m. The man- 
facturers claim that the use of a second scoop or a longer 
centrifuging would reduce the solids content to about 
5,000 p.p.m., but since the authorities are satisfied with 
the present results no effort is being made to improve 
the effluent. The total amount of wet sludge handled 
in the plant is about 350 tons per day and is dewatered 
by the two machines operating 15 to 16 hours. The 
power required to operate is About 600 KWH. for the 
day’s run. The capacity of each machine, expressed in 
dry solids, is roughly 1,000 pounds per hour and the 
power consumption is approximately 20 KWH. per 
1,000 pounds dry solids. 


Tests run at Oslo in 1933, with the improved Ter- 
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Meer machine, increased the concentration of settling 
tank sludges from 8 per cent to 30 per cent. Further 
tests on waste activated sludge increased the cqncen- 
tration from 2 per cent to 15 per cent, the filtrate being 
as clear as the effluent from the plant. Tests on a mix- 
ture of raw and waste activated sludge taken from the 
primary settling tank, increased the concentration from 
6% per cent to between 25 and 30 per cent. The filtrate 
from this sludge was more.turbid than that from the 
activated sludge, but superior to that from the crude 
siudges. 


Sizes, Capacity, Power 


The horizontal Ter-Meer machines are now manu- 
factured in four sizes. The diameters of the drums are 
40, 50, 66 and 80 inches and having operating speeds 
irom 1,000 r.p.m. for the small size down to 600 r.p.m. 
for the large size. The centrifugal force developed 
by the 80 inch machine is about 400 times that of grav- 
ity, which increases to about 600 for the 40 inch ma- 
chine. The master control regulator, for the automatic 
timing of the various operating sequences, requires 
about 2 horsepower for its operation. The 80-in. di- 
ameter machine can also be constructed with a duplex- 
drum mounted on a single shaft and having separate 
loading and unloading devices operated by a single mas- 
ter controller. Such an arrangement is said to prac- 
tically double the output of the machine. If desired, 
one drum can be used for the concentration of primary 
sludge and the other for the concentration of waste 
activated sludge. 

In the accompanying table there is given the input of 
wet sludge in gallons per hour for operating cycles 
ranging between 10 and 4 per hour, respectively, to- 
gether with the horsepower of the driving motor and 
the average horsepower loading of the machine. The 
capacity (output) of the machine depends largely on 


TABLE OF CAPACITIES (TER-MEER CENTRIFUGE) 


Drum 
Size Ca- Horsepower : 
of pacity, Oper- ——Cycles Per Hour—— 
Drum Gals. Motor ating 10 8 6 4 


{Gallons 330 260 200 130 
i Lbs. dry 125 95 75 50 
» @ » 0 fie 8 3 i 
oo ws [Sa Ta lS 
osm os fg Tay oT] 


40) 33 15 8 
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Fig. 9-A—Ter-Meer Horizontal Clarifier (exterior view showing 
controls). 
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Fig. 10—The “American” Centrifugal Clarifier. 


the initial concentration and the required final concen- 
tration of the sludge. Under the gallons’ capacity per 
hour for each machine there is given the capacity in 
pounds of dry solids per hour. These are based on 
an initial sludge concentration of 5 per cent and a yield 
(solids recovery) of 90 per cent. 

Eight cycles per hour are ordinarily required for raw 
sludge. Mixtures of raw and waste activated sludge 
probably can be handled in 6 cycles per hour and waste 
activated sludge in 4 cycles per hour. These are based 
on a final concentration of 30 per cent and if higher 
or lower final concentrations are required the cycles 
per hour will be lowered or raised, respectively. 


American Vertical Type Centrifugal 


The American Centrifuge, a vertical type machine, 
which has been operated at the Collingswood. N. J., 
sewage disposal plant since July, 1934, is the result of 
extensive developments, designs and patents instituted 
by Pecker, a Philadelphia engineer. The machine has 
been maintained in operation for a threefold purpose, 
viz.—plant operation, demonstration, and refinement of 
operating technique. Extensive operations have been 
carried on in the dewatering of raw sludge from the 
primary settling tanks, mixtures of raw and waste acti- 
vated sludges, waste activated sludge and digested sludge. 
During this time an efficient technique has been devel- 
oped for the dewatering of sludges from an activated 
sludge plant, without the use of chemicals or other 
conditioning materials. The efficiency of the machine 
has been increased, resulting in a lowered solids content 
of the filtrate and a higher cake output. 

The “American” machine, illustrated in Fig. 10, is 
operated as a semi-continuous flow type, likened to a 
settling tank receiving sludge from the sewage until it 
has filled to such a depth that it reduces the detention 
period to a point interfering with the proper settling out 
of the sludge. It is driven by three motors, each be- 
ing operated at different times throughout the complete 
cycle. Operations are automatically controlled through 
a telechron clock mechanism with operating contractors, 
the adjustment of which determines the length of the 
various cycles. Each cycle consists of the opening of 
the sludge inlet valve, the feeding of the sludge to the 
machine, the building up of the sludge cake, the short 
post-drying period, when required, the automatic decel- 
eration of the drum and the discharge of the sludge cake. 
The drum is rigidly supported by means of bearings 
in the lower frame and operated by two horizontal mo- 
tors driving the drum through helical gearing. The 
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motor used to operate the drum during the dewaterj 
sequence is rated at 60 H.P. and is of the induction 
type. A 10 H.P. low-speed motor operates the machine 
during the cake cutting or unloading cycle, at a speed 
of about 30 r.p.m, during which period a 1 H.P, motor 
operates the cake cutting knife. 


In operation the speed of the 60 H.P. motor is grad- 
ualy increased to 1,200 r.p.m. in a period of about one 
minute and when it has reached this speed the sludge 
supply valve is automatically opened. The speed then is 
increased to about 2,000 r.p.m., developing a centrifugal 
force of about 2,500 times that of gravity, and con. 
tinues at this speed during the cycle of sludge feeding 
The cycle of sludge feeding is controlled by the cake 
capacity of the drum and may vary from 5 to 20 mip. 
utes, depending on the moisture content of the sludge. 
A post-drying cycle (period of from % to 1 minute) 
follows at the full speed of the machine. The next cy- 
cle automatically reduces the speed of the centrifuge 
bowl to about 30 r.p.m. and the final cycle is the auto- 
matic starting up and gradual expanding of the cutting 
knives which peel and shred the sludge cake lamina- 
tions. In this operation about 2 minutes, for full re. 
moval is required. 


Operating Results 


The machine has been in partial operation for a 
period of about 18 months and during this interval it 
has been operated for sufficient lengths of time to han- 
dle much of the sludge and during some periods the 
entire sludge output of the plant. The machine is now 
being placed on regular operating routine to dewater 
all of the sludge taken from the sewage, and the diges- 
tion tank and the drying beds will be removed from 
service. During the 18 months of experimental op- 
eration, extensive tests were conducted on the dewater- 
ing of various kinds of sludge. Raw sludge having an 
initial concentration of 4 per cent has been increased 
to a final concentration of 40 per cent in an average 
cycle of about 15 minutes. The suspended solids in the 
filtrate ranged between 6,000 and 10,000 p.p.m. and 
the capacity of the centrifuge, expressed in dry solids, 
was about 500 pounds per hour. 

Tests made on mixtures of conditioned waste activated 
sludge and raw sludge, having an initial concentration 
of about 2% per cent, indicated that it was possible 
in a 50 minute cycle to increase this to a final concen- 
tration of about 33 per cent with a filtrate having about 
5,000 p.p.m. suspended solids. Digested sludge hav- 
ing an initial concentration of 5 per cent was increased 
to a final concentration of 45 per cent in a cycle of 33 
minutes, during which the suspended solids in the filtrate 
averaged between 3,000 and 6,000 p.p.m. Miscella- 
neous tests have been run in attempts at dewatering 
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Fig. 11—The Sharples “Rotojector” (vertical high-speed type 
separator). 
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Fig. 12—The Sharples Horizontal Centrifugal (low-speed type 
clarifier; bonnet removed to show unloading chute). 


the waste activated sludge. but no conclusions were 
reached as to its feasibility. The manufacturers do not 
recommend the dewatering of such sludges unless thick- 
ened and mixed with raw sludge. 


Capacities and Power 


The capacities quoted in the accompanying table are 
those now being secured after certain changes and im- 
provements have been made to the earlier machine. The 
capacity is given for the 42 inch machine, now under 
construction, is estimated and the manufacturers be- 
lieve that practical results will show a capacity of 1,000 
pounds dry solids per hour. With the new methods 
developed it is also anticipated that the solids in the ef- 
fluent will not exceed 5,000 p.p.m. 

TABLE OF CAPACITIES 
(American Centrifuge) 


Concentration Cake Per Hour Gals. Cycles 
Raw Sludge Wet Dry Per Hr. Per Hr. 


Machine Sludge Cake 

40 inch... 6 38 1910 725 1638 4.5 

42 inch.... 6 38 2240 850 1890 3.7 
These capacities are for crude undigested and un- 

treated sludges. The power consumption is about 60 

K.W. per hour for the 40-in. machine in use. The de- 

watered sludge is delivered in shredded condition, facili- 

tating its economic incineration. 


Sharples Centrifuges 


The Sharples Company manufactures a wide variety 
of centrifugal machinery which is applied to a diverse 
line of industrial usage. Of the machines manufactured, 
two types are applicable to the dewatering of sewage 
sludge, namely, in a vertical high-speed self-cleaning 
type for use on comparatively small quantities and a 
horizontal low speed automatically controlled type for 
larger quantities. 


Vertical Type 


The construction of the vertical centrifugal, called 
the “Rotojector,” is pictured in Fig. 11, which shows 
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it in the normal running position and the unloading 
position while discharging the dewatered cake. This 
type machine has been used for the experimental de- 
watering of waste activated sludge at the Chicago Sani- 
tary District and in the Collingswood, N. J., sewage 
treatment plant. In clarification work the sludge is fed 
to the machine at the funnel (DM) and passes down 
the center of the bowl to the bottom. It then passes 
outwards and upwards through a series of discs (AB) 
where the separation takes place. Solids collect in the 
space (L) and are periodically discharged. Clarified 
liquid passes out through the discharge (B). The 
centrifuge has two separate bowls (V) and (W) held 
together by springs. The unloading of the solids from 
space (L) is accomplished by introducing a small amount 
of water from the chamber (E) between the two bowls 
where the pressure, due to the hydrostatic head created 
in this chamber, causes the inner bowl (V) to move 
upwards, uncovering the annular slot (AG). and allow- 
ing the solids to discharge. When the unloading water 
is turned off the water in the pressure chamber (E) 
escapes at (I) releasing the pressure and the action 
of the springs (G) then closing the bowl to the nor- 
mal running position. 


Capacities and Power 


In the test runs conducted at Chicago and Collings- 
wood the final concentration of the dewatered sludge 
was influenced somewhat by the rate of flow through 
the machine, but to a greater extent by the characteristics 
of the activated sludge. When the initial concentra- 
tion of the sludge entering the machine ranged between 
0.3 per cent and 0.4 per cent the final concentration 
averaged 5 per cent, or a reduction in relative volume 
from 300 to 20. When the initial concentration ranged 
between 1.2 per cent and 1.5 per cent the final concen- 
tration averaged between 10 per cent and 15 per cent, 
a reduction in relative volume from an average of 75 
to an average of 8. Some typical figures are given be- 
low illustrating the control of clarification: 


Solids in 

Rate of Flow Effluent 
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Fig. 13—Descriptive Sketch of the Sharples Clarifier. 
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Fig. 14—The “Centrifilter” (a horizontal clarifier of the continuous flow type which filters the effluent). 
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The suspended solids in the machine effluent averaged 
500 p.p.m. The machine used for the experimental 
work had a bow! diameter of 12 in., operated at a speed 
of 6,400 r.p.m. and developed a centrifugal force 7,000 
times that of gravity. The normal power consumption 
was approximately 3 K.W. 


Horizontal Type 


The Sharples low speed centrifugal clarifier shown in 
Fig. 12 consists of a horizontal drum mounted on a 
steel shaft supported by ball or roller bearings. A 
number of these machines are now in use for industrial 
purposes. Perforated baskets are used when the ma- 
chines are operated as hydro-extractors whereas solid 
drums are used when operated as centrifugal clarifiers 
as in sludge dewatering. The machine is somewhat 
similar in appearance to Ter-Meer type, but differs 
in the method of automatic control and in the sludge 
cake unloading. A cross-section (Fig. 13) shows dia- 
grammatically the general construction of the drum 
used in what may be termed a semi-continuous batch 
type of machine. The wet sludge is fed into the drum 
at “A” and discharges into the cone where vanes are 
provided to accelerate its travel and bring it up to the 
drum speed as it moves outward toward the periphery. 
On reaching the drum the sludge is subjected to the 
full centrifugal force generated and the solids are de- 
posited on the inner drum surface, while the lighter liquid 
moves across the drum in a direction parallel to the axis 
of rotation. A specially designed skimming nozzle 
“K” acts as a skimming tube (likened to an effluent weir ) 
dipping into the surface and removing the clarified 
liquid at the same rate as it flows through the drum. 
When the sludge cake has formed and reached its max- 
imum depth the feed is cut off and the cake is removed 
by means of a pointed cutter “D” which drops the cake 
into a discharge hopper or chute. 


This machine can also be made to operate as a bateh 
type centrifugal in which case the drum is filled with 
the wet sludge. The feed is then cut off and the sludge 
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is centrifuged for a predetermined length of time, the 
clarified liquor decanted by the skimming tube and the 
cake removed by the cutter. All operations are done 
at the full load speed of the machine and are auto- 
matically controlled by means of electrically operated 
adjustable time-sequence devices. The machines are 
manufactured in two sizes of drums, namely, 48 and 
60 inch. The 48 inch drum operates at a speed of 750 
r.p.m and develops a centrifugal force of about 400 
times gravity and the 60 inch drum operates at a speed 
of 500 r.p.m. and develops a centrifugal force of about 
250 times gravity. The power required to operate the 
48 inch machine is 20 to 25 H.P. and for the 60 inch 
machine is 30 to 35 H.P. No information is available 
as to the capacities of this type of machine in the de- 
watering of sewage sludges. 


Horizontal Centrifilter Type 


The “Centrifilter’” is a continuous loading and un- 
loading centrifuge developed by H. Burdette Cleveland 
of New York City. The inventor has incorporated an 
ingenious filter to remove solids contained in the effluent. 
In principle it is similar to a continuous flow settling tank 
with continuous removal of the sludge and_filtra- 
tion of the supernatant liquor. The machine will 
operate at a speed of approximately 1,800 r.p.m. and 
develop a centrifugal force of about 2,100 times that 
of gravity. The ‘“Centrifilter,” shown in Fig. 14, is of 
the horizontal type and consists of a dual type drum, 
having an outside diameter of about 36 inches, mounted 
on a heavy shaft supported by two roller bearings. The 
main feature of this type of centrifuge is the inclusion 
of the two so-called “Baleen” filters for the clarification 
of the filtrate and its passage through the filter by means 
of the developed centripetal pressure, instead of cen- 
trifugal force. In other respects the machine is some- 
what similar to the Sharples “Rotojector” excepting 
that the latter has a vertical drum, whereas the “Cen- 
trifilter” has the equivalent of two of these drums with 
no intervening barrier. As with the Sharples machine 
unloading of the dewatered sludge cake will be accom- 
plished by the drum oscillation (by hydraulic means), 
alternately shifting the solids discharge opening from 



































Fig. 15—The Tolhurst Centrifugal Extractor (one of the 6 ma- 
chines now dewatering coarse and fine screenings at Milwaukee). 


one side to the other. By discharging at the outside 
periphery of the drum only the driest part of the cake 
is removed. 


Centrifugal Dehydrators 


Comparatively large solids, having no _ ingredients 
which would clog a filter, can be dewatered by so-called 
centrifugal hydro-extractors of the type illustrated in 
Fig. 3 (Part I of this article), in which the liquid is 
pulled away from the solids and passed through the 
basket wall. This type of machine is manufactured 
by the Tolhurst Machine Works and the Fletcher Com- 
pany. These machines are made in both the overslung 
type supported at the top and the center, or the under- 
slung type supported at the bottom. In the overslung 
type the dewatered material is discharged through the 
bottom whereas in the underslung type the dewatered 
material is removed from the top. The main difference 
between these machines and those previously described 
is that the liquid passes through the drum, which re- 
tains the solids for subsequent unloading, whereas in 
the other types the solids and the liquids are both re- 
tained in the drum and are separately unloaded. 

The centrifugal dehydrator can well be applied to 
the dewatering of coarse or fine screenings and is so 
employed at the Milwaukee Sewerage Disposal plant. 
This installation* consists of six 48 inch diameter under- 
slung Tolhurst centrifugals, illustrated in Fig. 15, which 
dewater the coarse and fine screenings from a sewage 
flow of about 85 M.G.D. The initial concentration 
of the fine screenings is abput 7% per cent, that of the 
coarse screenings about 10 per cent and that of the 
combined material about 8 per cent. By centrifugal 
dehydration the final concentration is increased to about 
20 per cent. Thereby the screenings are reduced to 


*Described by Darwin Townsend in WATER WoRKS AND SEW- 
ERAGE, September, 1933. 
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about 40 per cent of their original weight. A great deal 
of the remaining moisture present in the dewatered 
screenings is in combined form. Each machine has a 
48 inch diameter perforated removable basket (about 12 
cubic feet capacity) which is locked inside of an outer 
basket and rotated at a speed of about 500 r.p.m. to de- 
velop a centrifuged force of about .170 times that of 
gravity. They operate on approximately 30 minute cycles, 
one-half of which is required for the high-speed dewa- 
tering operation. The baskets, or drums, are filled di- 
rectly from the screenings ejectors; and, after dewater- 
ing, the removable basket holding the material is lifted 
from the machine with elevator cranes and taken to the 
incinerator for final disposal of the contents. 


Summary 


Records covering the successful use of centrifugal 
clarifiers in the dewatering of sewage sludges are lim- 
ited to a few installations. The process is not as well 
known as other methods of dewatering. Not having 
been universally applied it may possibly be considered 
that centrifugal clarifiers are still in an experimental 
stage. It should be consistent with the modern trend 
in the sanitary field, particularly in the necessary 
mechanization of sewage treatment plants, to look more 
closely into the development and application of this 
method of dewatering, in consideration of its decided 
possibilities. It has been demonstrated both in this 
country and abroad that initial concentrations of 2 to 8 
per cent solids in sludges can be increased to 25 to 40 
per cent, corresponding to a volume reduction to be- 
tween ™% and 1/16 of its original volume. 


Various types of centrifugal machines have various 
inherent advantages in sludge dewatering, but may re- 
quire a high power consumption, require an excessive 
first cost, produce poor quality of filtrate, ete. Decided 
imprevements have been and are being made, however, 
to this type of equipment. With increasing knowledge 
of this method of dewatering and improved machines 
the method bids fair to become more popular, particu- 
larly when applied to installations in which the ultimate 
disposal of the sludge will be by means of incineration. 
Raw sludge cake having a concentration of 30 to 40 
per cent solids has a calorific value of between 3,000 
and 5,000 B.T.U. per pound and can be readily burned 
in an efficient mechanically operated incinerator, with- 
out the use of auxiliary fuel. 

Where concentration and skimming tanks have been 
installed in conjunction with centrifugal clarifiers, and 
the machine effluent is coagulated and clarified, the re- 
sulting supernatant liquor can be returned to the incom- 
ing raw sewage without the building up of “fines” in 
the system or the placing of an undue load on the treat- 
ment units. 

The power requirements for centrifugal clarifier de- 
watering seem to be comparable with those observed 
in dewatering by means of vacuum filters. Installation 
costs quoted are likewise on a comparable basis with 
vacuum filters and centrifugal clarifiers actually require 
less space and appurtenant equipment than other meth- 
ods of sludge dewatering. In addition, the use of chemi- 
cals, sludge coagulating equipment and careful control 
is not involved. 

Actual installation of centrifugal clarifiers on various 
kinds of sludges will undoubtedly be made in the near 
future, from which actual comparative conclusions can 
be drawn concerning the technical and economic sound- 
ness of the method. 


Water Works and Sewerage—June, 1936 






























































RE ese 

































































The Waverly, Ia., Plant. General View Showing Sludge Digester and Sludge Storage Tank in Left Rear 





TREATMENT OF COMBINED DOMESTIC AND 


INDUSTRIAL SEWAGE IN MECHANICAL 


AERATION PLANT 


By HOWARD R. GREEN, C. E.* 
Cedar Rapids, Iowa 


HE first complete activated sludge type of sewage 

treatment plant in Iowa was completed in 1935 by 

the city of Waverly. This county seat town with 
a population of 3,600, a large milk condensing plant, and 
a four-line vegetable cannery, is located on the Cedar 
River. The outlet stream has been developed by Waver- 
ly as a source of hydro-electric power, and while its 
flow is normally adequate for local power production 
as well as sewage dilution purposes, it drops below 220 
c.f.s. 20 per cent of the time, below 170 c.f.s. 10 per cent 
of the time, and shows extreme minimum flows of 30 
c.f.s. Unfortunately, the lowest dilution factors fre- 
quently coincide with the heaviest pollution load and, 
therefore, a relatively high degree of purification is 
needed. 

In addition to the necessity for complete treatment 
another, and important, factor had to be considered. 
The logical location for the disposal works was within 
a few hundred feet of a built-up residential district and, 
therefore, as odor free operation as possible became a 
major factor in determining the type of treatment plant 
to be chosen. 


Design Conditions 


A third consideration affecting the choice of method 
of treatment was the fact that before the design was un- 
dertaken, a PWA grant had been secured based on a 
predicted $49,000 construction cost exclusive of sewer 
construction. This, in effect, limited the possible ex- 
penditure. The preliminary estimate of construction 
cost had been based upon the assumption that the maxi- 
mum daily capacity requirement would be limited to 
400,000 gallons flow from all sources with extreme 
hourly peak rates of 480,000 gallons per day rate. Later 
investigations indicated a daily average loading of 447,- 
000 gallons with daily peak load of 660,000 gallons and 
hourly peak at 995,000 GPD rate. To reduce the flow 


*Howard R. Green Company, Consulting Engineers. 
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to even the last-named loadings, it was necessary to 
eliminate unpolluted portions of industrial waste from 
the sanitary sewer system. Except for the two major 
industrial loads mentioned, the domestic and commercial 
sewage produced was typical, both as to quantity and 
concentration, of residential types of communities. 


The milk condensery produces its own water supply, 
amounting to approximately 192,000 gallons per day. 
Perhaps 120,000 ; gallons per day of this supply is used 
for condensing and cooling purposes and can be dis- 
charged to storm sewers or the river without treatment. 
The remaining 72,000 gallons of milky wastes is de- 
livered to the sanitary sewer system during an approxi- 
mate 8-hour period daily, at the rate of about 200,000 
gallons per day. Inasmuch as this flow coincides with 
the hours of heaviest domestic sewage flow, a material 
increase in capacity requirements of the plant is caused; 
but on the other hand, the objectionable qualities of the 
waste from a treatment standpoint are reduced by max- 
imum possible sewage dilution. 

A contract was consummated with the canning com- 
pany, providing for the diversion of its clear water 
wastes to an adjacent storm sewer. In addition, the 
company agreed to install and operate a chemical pre- 
cipitation type of pretreatment plant to prepare its 
highly concentrated trade waste for discharge to the 
sanitary sewer and final treatment in the new plant. 

Separate shidge digestion type of treatment with 
trickling filters was eliminated when cost estimates ex- 
ceeded the appropriation by 20 per cent. 


Plant Units 


Intercepting sewer construction included a consider- 
able length of gravity sewer and two inverted river 
siphons to bring together all the wastes of the city at 
one point approximately 2 2,000 feet from the plant site. 


An automatic pumping station, equipped with time- 
clock controlled Comminutors, was constructed at the 









na tn * HR Oe SD 











end of the last river siphon. A cast iron pressure pipe 

fine connects this pumping station with the plant. One 
200 GPM and two 400 GPM raw sewage pumps, float- 
operated and automatically controlled by a programming 
switch, will handle the maximum expected flow of 
sewage. 

The sewage treatment plant consists of a grit re- 
mover, primary sedimentation tank, four aeration tanks, 
secondary sedimentation tank, laboratory, control and 
sludge pumping house, a heated sludge digestion tank, 
an open sludge storage tank, and a sludge drying bed. 
The four aeration tanks, the two clarifiers, and the 
control house are hexagonal in plan, taking advantage 
of the greatest possible amount of common wall. Each 
of the hexagonal units has a liquid capacity of 51,000 
gallons. Thus, at the average rate of flow of 447,000 
GPD. each clarifier has a detention period of 2.74 
hours. When the pumping rate is 600 GPM, the de- 
tention period is reduced to 1.42 hours for the primary 
clarifier, and 1.18 hours for the secondary clarifier, al- 
lowing for 20 per cent returned sludge. Each of the 
clarifiers is equipped with a radial flow type “Sifeed” 
Door mechanism. 

The four aeration tanks provide a capacity of approxi- 
mately 204,000 gallons, which is equivalent to the normal 
maximum 8-hour flow to the plant averaged for the 
year. Each of the four units is equipped with an 
American Mechanical Down-draft Aerator, providing 
mechanical aeration on the entrained diffused air prin- 
ciple. The impellers in these aerator mechanisms, 
driven by 3 horse power motors, are designed for 2,500 
GPM circulation thereby providing a twenty minute 
turnover cycle. The motors are time-clock controlled 
with instantaneous adjustment to alter the ratio of time- 
on to time-off. Bypass channel and flume arrangements 
are such that flexible operation is made possible. If 
desired, primary sedimentation may be eliminated, the 


TREATMENT OF COMBINED DOMESTIC AND INDUSTRIAL SEWAGE 






219 


flow of raw sewage divided between two aeration units 
operating in parallel. 


Two sludge pumps are located in the basement of the 
control building. Each of these units has a capacity of 
150 GPM when operated against a total dynamic head 
of 27 feet. The pumps are of centrifugal type with 
built-in vari-drive. The pump speed may be varied 
from 525 to 1,150 RPM, thus enabling the selection of 
any desired head capacity characteristics, 

Two sludge receiving wells are provided. They are 
inter-connected so that each may draw from one or both 
of the clarifiers. The rate of draw-off to these sludge 
wells is controlled by vertical sliding sleeves, equipped 
with rising stems and hand-wheels. The operator is 
enabled by adjustment of these sleeves to draw sludge 
at any desired rate and to a marked extent control its 
moisture content. Disposition of returned sludge may 
be either to the incoming raw sewage, to the effluent of 
the primary clarifier, or to the digestion tank. 


The upper floor of the control building houses the 
gas burner and water heater, adequate laboratory facili- 
ties, electric control panel, toilet facilities, etc. 

The sludge digestion tank is a circular unit 22 feet in 
diameter, and with 25-ft. side depth, provided with Pa- 
cific Flush Tank (Downes) Floating Cover, gas collec- 
tion equipment, and hot water coils. Supernatent liquor 
may be drawn from any desired level and is returned 
by gravity to the incoming sewage. 

An open storage tank, 35 ft. in diameter by 10 ft. in 
depth, is provided to store digested sludge during win- 
ter months when air drying is impractical. 

The sludge drying bed is underdrained with open 
joint sewer pipe and is walled with creosoted bridge 
plank held in reinforced concrete posts. Each of the 
sludge drying compartments is equipped with planked 
truck runways at the elevation of the sand. 
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The Waverly, Ia., Plant. View from Grit Chambers Showing Primary and Final “Si-Feed” Clarifiers and Four American Down- 
Draft Aerators. Note Hexagonal Tank Construction for Economy 
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Operation 

Construction of the treatment plant was completed in 
July, 1935, and all the sewage of the city, both domestic 
and industrial, was treated in the trial runs to determine 
the degree of pretreatment necessary for the industrial 
wastes. The terms of the contract required a guaran- 
tee of 90 per cent overall reduction of B.O.D. when the 
flow was not in excess of one million gallons per day, 
nor greater than 1,000 GPM rate with initial concen- 
tration not greater than 400 p.p.m. of 5-day B.O.D. 
A thirty-day test run to compare efficiencies of all units 
against guarantees was terminated on November 10th 
with average results on plant performance as follows: 
Sewage treated—estimated 350,000 gallons per day. 


re er SN Fs 5.4 oan wore ome wrdlneio’ 374 
i ee ee I NN oc ab ene we ale ea else ae 240 
i Os ag ad a ae wicsslareimeveMiva les <p 13 
Over-all per cent reduction through plant.......... 96.8% 
Suspended solids in p. p. m.— 
IN ht ine Ch A a ald eae 9 Sine ay dame 260 
NN re a 2a day a ot nine Sica s o Ole os 93 
OREN EEE CCT TE 15 
i COM tk ae eeeceene hale 94.2% 
Oxygen consumed (30 minute boil)— 
ad dh via cara win aislgle we G.4-nie ee are 177 
SES ER eee ee renee 126 
NN oo ooo wi da ab are mies bs eine Kine 31 
Per cent reduction through the plant............ 82.5% 
MN Sly ocr ag a han woleme saan Ween es 7.1 
SN ONES gic be abe eha ee ee teaer ames 7.2 
ns be Sonny se set cone cevieds or hen ee 


Dissolved oxygen— 


PUNY GURU SAG (oie ek és cree onseses sows 0 
de Le ap acaipe hs ae waeth oui 0.4 
I at LS OSL oes es ha ndinbGels ce ww 0.8 
I ON aa honing line SRW ecw Odes 1.8 
NT EN ol ae ag Sea aah ae rea mands 2.6 
Final settling tank—before weirs............... 1.7 
ENR oe ee ca wks bad rmeet 4.7 
Suspended solids in parts per million— 
I iin e.g cacete'k hve etch wowed daeek ts 830 
RC oe ee oda wae Maa ehe wha 1990 
Sludge index—aeration tank solids................ 582 


Design of the plant and supervision of construction 
was by Howard R. Green Company, Consulting En- 
gineers, of Cedar Rapids, Iowa. The construction con- 
tract was executed by Lippert Brothers of Boone, Lowa. 
C. E. Smalley represented PWA. The plant is operated 
by H. R. Peck, under the supervision of City Engineer 
R. E. Doonan. 
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Maximum Flow Gage for Sewers 


By JULIUS LUCOFF 
Milwaukee, Wise. 


HE accompanying sketch pictures the type of max- 

imum flow gage, which has been installed in five 
manholes in the village of Shorewood in Milwaukee 
County, Wisconsin. 

Metcalf and Eddy, in “American Sewerage Prac- 
tice’ (Vol. 1), under Maximum Flow Gages, describe 
a device that is substantially a stick with small vials at- 
tached along its length and inserted into a perforated 
pipe. The level of the mouth of the highest vial found 
full indicates the height to which the sewage has risen 
in the manhole. This design, however, has its disad- 
vantages. First, the vials are breakable and entail con- 
siderable trouble in replacing. Second, it can not be 
used where the velocity exceeds eight feet per second. 

The improvements in the Shorewood installation are: 

First: It is cheap—the entire gage, made by a tinner 
and ready to install, costs very little. 

Second: It is not breakable and may be used in sew- 
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Flow Gage for Sewers 


ers regardless of velocity. Being made of brass or cop- 
per it is immune to corrosion. 

A brief description may be helpful—This gage is 
made of one inch (square) brass tubing, with one face 
(C on sketch) cut through at predetermined spacings. 
In the Shorewood design it is three inches. Then the 
corners are ground off on a power grinder to make 
edges A and B. The resulting flap is bent back and sol- 
dered in place to form the bottom of the pocket above. 
The block of wood is to raise the gage to the elevation of 
the invert of the sewer. The spacing of the pockets and 
the width of the mouths may be varied to suit circum- 
stances. A perforated 2 in. W.I. pipe protects the gage. 

In practice the gage has proven reliable and _ has 
served satisfactorily through several storms when the 
sewers were surcharged. 

Credit for this design belongs to George Dewey 
Simms, Assistant Village Engineer, Shorewood, Wis. 

v 
Gibbons Opens Laboratories 

Mortimer M. Gibbons, Superintendent of Purifica- 
tion at Rahway, N. J., has recently announced the open- 
ing of the Gibbons’ Laboratories in Newark, N. J. 

Mr. Gibbons will specialize in service to the water 
supply and sewerage fields, including supervision of 
operation of treatment plants. For such, his previous 
connection with the engineering firms Hazen and Whip- 
ple and Metcalf and Eddy, and his experience in the 
operation of the purification plant at Rahway, N. J. 
adequately fits him. 

The new Gibbons Laboratory is located at 916 Fre- 
linghuysen Avenue, Newark, N. J., telephone Bigelow 
3-4020. 
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Oth Annual Meeting of the Kansas Water and 
Sewage Works Association was held at the Uni- 
yersity of Kansas, Lawrence, April 9th to 11th inclu- 
sive, with a total registration of 113. 
~ In the absence of Mr. I’. W. Hoover, President of the 
Association, Mr. F. E. Willey, of Lawrence, presided 
and introduced Dean George C. Shaad of the School of 
Engineering, who welcomed the members with warm 
words of praise for their efforts and accomplishments. 
Mr. Earnest Boyce, Director of the Division of San- 
tation, State Board of Health, as Secretary-Treasurer 
of the Association, presented the annual report which 
was true to Kansas traditions. 


Papers and Discussion 

The length of the program prevents more than a very 
limited review of the papers presented. 

“The Protection of Fresh Water from Oil Waste,” 
by R. C. MircHeti, Research Engineer, Oil Field 
Waste Disposal Section, State Board of Health. Mr. 
Mitchell pointed out that while oil field waste pollution 
was not dangerous to human life, as was sewage pollu- 
tion, neverthtless it would cause very objectionable taste 
in drinking water supplies and was toxic to most aquatic 
life. As a measure of correction he recommended ade- 
quate storage ponds and disposal to underground forma- 
tions. Effective solution of the problem depended upon 
better cooperation between private and public interests. 

“The Design and Operation of Deep Well Pumps,” 
by F. E. Hunt, Worthington Pump and Machine Com- 
pany, Kansas City, Mo. With the aid of slides Mr. 


Tai combined 12th Annual Short School and the 
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Hunt explained in detail the design and operation of the 
modern centrifugal type pump, which has made _ the 
piston type practically obsolete for capacities exceeding 
50 gallons per minute. He pointed out that two serious 
operating difficulties—pumping sand and overheating— 
were usually caused by purchasing pumps of too large 
capacity for the well. He recommended a new odorless, 
tasteless, and colorless lubricating mineral oil for instal- 
lations troubled by oil leaking difficulties. 

“A Financial Program for Liquidating the Debt of 
a Municipal Utility,” by F. A. RusseLit, Chairman, 
Water Committee, Lawrence City Council. Mr. Russell 
reviewed the history of the Lawrence Water Works 
from 1916, at which time it was purchased by the city 
from a private utility, to the present date. During this 
period several rate changes had been necessary in order 
to create a sinking fund legally required in Kansas. 

“Some Studies in the Organization of the Topeka 
Water Department,” by Lioyp B. Smit, City Com- 
missioner, Topeka. Mr. Smith’s paper clearly demon- 
strated that with organization and good management a 
water works may become a financial asset as well as a 
necessary public utility. 

“The Administration of Municipally Owned Water 
and Sewer Utilities,” by R. E. McDonnett, Burns & 
McDonnell, Engineers, Kansas City, Mo. In the ab- 
sence of Mr. McDonnell, Mr. Matthews of the same firm 
presented the paper, which pointed out the advantages 
of having independent water and sewage boards which 
could function without political interference. “Pike’s 
Peak is not the highest peak in the Rockies but it is 
certainly the best known—just another way of saying 
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Ninth Annual Meeting of Kansas Water and Sewage Works Association, University of Kansas, Lawrence, Kan. 
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that it pays to advertise.” Superintendents were advised 
to advertise their accomplishments by publishing clear, 
concise, annual reports, by addressing service organiza- 
tions, and by encouraging visitors and school classes to 
visit their plants. 

In a discussion of the last three papers, A. B. Martin, 
Attorney for the League of Kansas Municipalities, 
pointed out that whereas municipal water departments 
were subject to regulations which applied to private 
utilities, municipal sewerage departments usually oper- 
ated as a governmental unit. Where utilities were au- 
thorized by statute, he cautioned superintendents against 
performing any acts other than those specifically grant- 
ed by the establishing statute. 

“The Operation of Sanitary Sewers and Sewage 
Disposal Plants on a Utility Basis,” by B. L. Wiz- 
LIAMSON, Assistant Engineer, State Board of Health. 
Mr. Williamson called attention to the fact that the ma- 
jority of states have enabling acts which permit sewer 
rentals. Municipalities should take advantage of these 
acts by constructing new plants or improving existing 
systems. Recent considerations indicated that rental 
charges should be limited to cover maintenance and op- 
erating cost and fixed-charges should be covered by 
taxes on real property. Since even vacant property was 
benefited by the installation of sewerage systems, the 
system was a fair one. 

In a round table discussion of cold weather problems 
conducted by F. E. Willey, it was the concensus of 
opinion that measures necessary to provide protection 
against the record-breaking low temperatures, expe- 
rienced this past winter, could not be considered eco- 
nomically feasible. Average mean temperature for a 37 
day period at Lawrence had been 10.3 deg. F. 


Coagulation 

“Operating Data on the Use of Ferric Chloride at 
Emporia,” by Sot F. Kunz, Superintendent of Filtra- 
tion, Emporia. Mr. Kunz discussed operating results 
obtained at his plant during the past few months with 
ferric chloride and compared them with previous results 
obtained with alum. A better quality of effluent at 
lower cost, with little difficulty or expense due to altered 
methods of handling and feeding, were the conclusions 
drawn from his experience with ferric chloride coagula- 
tion. 

“Practical Methods of Handling and Appraising the 
Ferric Coagulants,” by J. M. Potter, Technical Serv- 
ice Department, Pennsylvania Salt Manufacturing Co., 
Philadelphia, Penna. Mr. Potter discussed the proper- 
ties, shipping containers, and handling of the five avail- 
able commercial ferric coagulants—chlorinated copperas, 
liquid, crystal, and anhydrous ferric chloride and ferric 
sulphate. He concluded that ferric salts were practical 
for coagulating most waters and were often superior and 
more economical for coagulating certain types of waters. 

“The Use of Sodium Aluminate in Municipal Wa- 
ter Treatment,” by J. A. Hotmes, Director of Service, 
National Aluminate Corporation, Chicago, Ill. Mr. 
Holmes discussed the merits of sodium aluminate as a 
coagulant, especially for highly alkaline waters and for 
water softening. Since sodium aluminate contained ap- 
proximately 3 1/3 times as much Al,O, as alum and 
an alkali value, reductions in doses and savings in 
freight and handling under certain conditions frequently 
made it the most economical coagulant. In discussing 
other coagulants, Mr. Holmes conimented on certain 
investigations recently made in his company’s labora- 
tories. During observations of the colloidal nature of 
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a variety of coagulants in cataphoresis cells, it had 
noted that ferric chloride solutions retained their poe: 
tive charges at higher pH values than other congulalil 
Such a property might explain their extraordinary re 
agulating power. ” 
“Operating Control Tests in a Softening Plant,” 
by Paut Haney, Chemical Engineer, State Board of 
Health. Mr. Haney reviewed the control tests which 
were practically essential in the proper operation of a 
water softening plant. Under this category came hard. 
ness, pH, alkalinity, and chemical balance. He outlined 
a modified soap method for determining total hardness 
which involved neutralization of the sample with sy}. 
phuric acid (methyl orange indicator) followed by pojl- 
ing, to drive off the CO,, and titrating theraples with 
soap solution to a positive phenolphthalein endpoint, 
_ “Interpretation of Mineral Analysis of Water,” by 
GLapys Swope, Chemist, State Water Laboratory. 
Miss Swope presented her subject by way of a highly 
effective blackboard lecture. She traced the course of 
water from its source in the rain clouds to its distriby- 
tion to the consumer, showing how the various mineral 
constituents were dissolved, what their effects were, 
and how they could be removed. In the discussion D, 
H. Rupp (Topeka) pointed out the value of the graphi- 
cal method of representing the mineral contents of a 
water. This method was doubly effective when done in 
colors and had been found especially interesting and in- 
structive to plant visitors. 


Tastes and Odors 


“Tastes and Odors, Their Measurements and Con- 
trol,” by Joun P. Harris, Chemist, Industrial Chemical 
Sales Co., Chicago, Ill. Mr. Harris emphasized the 
fact that the general public was becoming more and 
more taste and odor conscious in regard to drinking 
water supplies, and if a possibility of choice was in- 
volved, a tasteless water rather than a safe water might 
be chosen. He reviewed the various methods of meas- 
uring and controlling tastes and odors and recommended 
that some type of nose piece combined with the 
threshold method be used for making accurate deter- 
minations. 

“The Bacterial Water Analysis and Its Use,” by 
CassANDRA Ritter, Bacteriologist, State Water Lab- 
oratory. Miss Ritter discussed the characteristics of 
bacteria, how they got into water supplies, and what 
water borne diseases they caused. She reviewed the 
methods of determining the presence of the coli-aero- 
genese group, explained the value of plate count, and 
emphasized the importance of continuous chlorination 
of doubtful ground water supplies. 

““The Fort Leavenworth Water Softerling Plant, 
Its Design and Operation,” by D. M. Hammonp, Su- 
perintendent of Water, Ft. Leavenworth. Mr. Ham- 
mond described the design and operation of the new 
water softening plant which was built to supply the wa- 
ter requirements of the U. S. Government Post and 
Penitentiary. This very flexible plant successfully 
purifies water from shallow wells, averaging 577 parts 
per million hardness and 19 parts per million iron. 

“New Water Treatment Plant at Ft. Scott,” by 
FREEMAN D. Martin, Water Commissioner, Ft. Scott. 
Mr. Martin described Ft. Scott’s new four million gal- 
lon clarification and softening plant. This plant in- 
cludes double coagulation and sedimentation with a to- 
tal retention of 23 hours and was designed especially 
to eliminate difficulty with taste, odors, and turbidity in 
the tap water, which had not been removed satisfactorily 
with the old plant. 
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“Changes in the Topeka Water Softening Plant,” 
by D. H. Rurr, Production Engineer, City Water De- 
rtment, Topeka. Mr. Rupp discussed changes and 
alterations which will make the Topeka water plant one 
of the most modern and flexible in this country. Novel 
designs, included the elimination of all gate valves sat 
favor of slide stops to minimize difficulty with incrusta- 
tions, carbonation by application of CO, to the impel- 
lers of “Aeromix” units and flocculators having four 


speeds. 
Annual Banquet Highlights 


Two of the high lights of the program were presented 
Friday evening following the annual banquet. 

Following “Greetings” from E. H. Lindley, Chancel- 
lor of the University, there was shown a two-reel movie 
(in color) entitled “Scenic Kansas” which was com- 
mented on by K. K. Landes, Assistant State Geologist, 
University of Kansas. Old time Kansans, as well as 
out-of-state visitors, were amazed at the unique and 
beautiful geological formations which are to be found in 
Kansas. 

A second treat of the evening was an illustrated lec- 
ture by Dr. F. W. Mohlman, Director of Laboratories, 
Sanitary District of Chicago, entitled “Problems of the 
Chicago Sanitary District.” Dr. Mohlman reviewed the 
history of the district which was formed when a court 
order decreed that dilution of water from Lake Michi- 
gan must be reduced from an original consumption of 
ten thousand cubic feet per second (approximately fifty 
gallons per capita per day for the entire population of 
the U. S.) to fifteen hundred cubic feet per second by 
1938. This district covering an area of 420 square miles 
has a population of over four million people. Disposal 
of sewage by a system of canals to the Des Plaines 
River had created a nuisance at Lockport, thirty miles 
down stream, where at times the dissolved oxygen was 
reduced to zero. ‘The activated sludge process was 
adopted at Chicago since the reduced quantity of dilu- 
tion water required the maximum degree of treatment. 
A careful investigation of the various methods of sludge 
disposal had been made, and the final plans involved 
vacuum filtration followed by incineration as the most 
practical and economical scheme. 


A Saturday Session 


(This observer is still marveling at those courageous 
middle westeners who could plan and execute an all 
day session on Saturday preceding Easter Sunday.) 


“Ground Water Resources of Kansas—Their De- 
velopment and Protection,” by OcpEN S. Jones, Geol- 
ogist, Oil Field Waste Disposal Section, State Board 
of Health. Mr. Jones commented that while Kansas 
had received quite favorable publicity by balancing her 
State budget, she was not living within the budget as 
regards to water supply. He suggested the creation of 
artificial lakes and channel storage reservoirs as a means 
of preventing future droughts. His plea of conserva- 
tion was by way of prevention of waste. 

“Water and Sewage Works Improvement Under 
the PWA,” by R. E. Lawrence, State Director, Pub- 
lic Works Administration, Topeka. Mr. Lawrence re- 
ported that 44 water and 32 sewerage projects had been 
approved under PWA and ERA in Kansas since 1933. 
He felt that the results of the PWA program would be 
long remembered after the other emergency govern- 
mental agencies had been forgotten due to its success 
in making needed and lasting improvements, in aiding 
unemployment and in maintaining decent wage scales. 
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“Common Deficiencies in Municipal Water Supplies 
from the Fire Underwriters’ Standpoint,” by E. J. 
STEWART, Engineer, Kansas Inspection Bureau, Topeka. 
Mr. Stewart discussed in detail the common defects of 
water works systems that were especially objectionable 
from fire protection standpoint. They included insuf- 
ficient storage and pump capacity, too small mains, too 
much confidence in automatic and remote control equip- 
ment, lack of emergency equipment, insufficient records, 
and infrequent inspections. 


“Waterworks Maps and Records,” by E. C. Prr- 
KINS, Superintendent, Bartlesville Water Co., Bartles- 
ville, Okla. Mr. Perkins recommanded a single unit 
map of the system on a 400 feet to 1 inch scale and a 
more detailed map in sections of 50 feet to 1 inch. Other 
recommandations included a special record of hydrant 
flows and data on all services and valves in a card index 
form. Duplicates of all records should be kept in a 
fire proof vault. 


“Treatment Required for Sewage Re-used for Irri- 
gation Purposes,’ by Paut A. Dient, Black & Veatch, 
Engineers, Kansas City, Mo. Mr. Diehl reported that 
approximately one hundred localities in the United 
States, most of which were in California and Texas, 
were using sewage for irrigation purposes. Sewage 
used for field crops should be treated to remove oil 
and greases and from 65 to 75 per cent of the B.O.D. 
If garden crops were to be irrigated, the sewage should 
also be disinfected. Chemical precipitation and chlo- 
rination were recommended as the most economical 
methods of treatment. 


“Control Tests for Sewage Treatment Works,” by 
F. W. Moutman, Director of Laboratories, Sanitary 
District, Chicago. Dr. Mohlman stressed the importance 
of making B.O.D. determinations since this test corre- 
lates natural conditions and is still the best method of 
determining the strength of sewage and the efficacy of 
various treatments. He expressed the hope that some 
simple and accurate method of determining organic car- 
bon would be found, since there appeared to be quite a 
constant ratio between B.O.D. and organic carbon in 
raw sewages. Regarding other tests, he advised the 
determination of suspended solids by filtration rather 
than settleable solids by Imhoff cones. The determina- 
tion of the sludge index was recommended as a worth- 
while control test for activated sludge plants. 

“Design Studies for Hutchinson Sewage Treatment 
Plant,” by R. B. Lee, Designing Engineer, Hutchinson. 
In planning the design of the Hutchinson Sewage 
Treatment Plant, now being built, Mr. Lee told of the 
three-year perusal of technical journals and study of 
sewage treatment literature, of visiting modern plants 
in various sections of the country, and finally of the ex- 
perimental unit first built on the present plant site. 

The following officers were elected for the coming 
year: 

President—F. E. Willey, Supt. Water Wks., Law- 
rence. 

Vice Pres—D. H. Rupp, Production Engr., Topeka. 

Vice Pres—C. A. Sanderson, Supt. Water Wks., 
Lyndon. 

Vice Pres —H. H. Huffman, Supt. Water Wks., To- 
peka. 

Vice Pres.—E. W. Merrifield, Supt. Water & Light, 
Wellington. 





*Acknowledgment—To J. M. Potter, of Penna. Salt Mfg. Co., 
Philadelphia, WATERWORKS AND SEWERAGE is indebted for the 
above report.—Ed. 
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N. ¥. S. S$. W. A. MEETS WITH 


LONG ISLAND OFFSPRING* 


OR a bracing “‘spring-tonic,” the New York State 

Sewage Works Association is convinced nothing can 
compare with the three days spent at Long Island's 
exclusive Lido Beach Country Club. The young but 
lusty Long Island Section of the Association entertained 
its proud parent in royal style, and at the disposal of 
members and guests were the many luxurious facili- 
ties of the club. The efforts of the local committee were 
amply rewarded with an attendance of over 250, the 
number of ladies present setting a record. Thirty-five 
manufacturers of materials and sewage plant equipment 
felt well repaid for the attractive exhibits of their 
products. 

A novel entertainment feature, highly commended, 
was the review of aquatic sports events arranged es- 
pecially for this meeting by the Long Island State Park 
Commission at Jones Beach. At the dinner and dance 
the last evening, night-club atmosphere, music by the 
Lido Club Orchestra, and several acts from New York 
floor shows met enthusiastic approval. The final after- 
noon of the meeting was open for members to make use 
of Lido’s recreational features. 


Operators’ Award Presented 


Chas. C. Agar, vice-president of the association, who 
presided at business and technical sessions, read a tele- 
gram from the president—L. H. Enslow—expressing 
regret that official duties at the A. W. W. A. convention 
in Los Angeles prevented his attendance. He expressed 
the hope that New York S. S. W. A. would not let the 
California Association out-drive New York in its mem- 
bership campaign. 

To George C. Anderson, Supt. of the Rockville Centre 
activated sludge plant, was presented a handsome sil- 
ver loving cup. A. F. Dappert, as chairman of the 
Association’s Rating Committee, in presenting the cup 
explained that the award was made for the best of the 
reports covering a full year of plant operation, which 
had been submitted. 


Members were no less than astounded by a most re- 
markable address by Professor Hans Morgenichten von 
Zifferblatt, who had been visiting American sewage 
plants. The Professor took occasion to present some 
revolutionary ideas pertaining to sewage treatment. His 
conception of B. O. D., however, turned out to be so 
3-A-D that everyone became “suspicious” that the “Pro- 
fessor’ must be Alan Johnstone—and it was. 


Lithgow Osborne Dinner Speaker 


L.. L. Luther, toastmaster of the evening, introduced 
Hon. Lithgow Osborne, Conservation Commissioner of 
New York State, as the principal speaker. Stressing 
the developing sense of responsibility toward future gen- 
erations, Commissioner Osborne said the public had too 
long been apathetic concerning pollution of our streams. 
Today we have not only more, but greatly improved 
sewage treatment plants, and our next progress will be 
in the elimination of trade waste pollution. Mention- 
ing the predominating philosophy of materialism, he 
offered the observation that unfortunately “there are 
no votes in sewers,” and the public is disinterested ex- 


*Taken from a report by Harry A. Faber of the Chlorine Insti- 
tute, Inc., New York City. 


Water Works and Sewerage—June, 1936 


cept where human health is concerned, The Conser- 
vation Department is concerned with making streams 
adequate for public use, but unless pollution becomes 
an obvious nuisance business does not want to suffer. 
Even for closing oyster beds, when lives were endan- 
gered, the Department had been severely criticized. 
Conservation of water supplies, too, was an important 
function. On Long Island, overdraft from wells has 
caused salt water incursion into the depleted fresh water 
zone. High hope that the influence of sewage works 
associations might prove instrumental in correcting con- 
ditions was expressed by Commissioner Osborne. 


Technical Papers 


“Sewage Disposal Program for Nassau County,” 
by Clarence MacCallum, Cons. Engr., Nassau County 
Sanitation Commission, constituted an extemporaneous 
review of plans involving trunk sewers and fourteen 
treatment plants required to care for the sewage from 
the North and South shores of the Island. He said that 
enabling legislation had already been passed to permit 
the county to proceed with the project. 

“Experience with Activated Carbon at the Ithaca 
Sewage Treatment Plant,” by Prof. Charles L. 
Walker, Cornell University, embraced a report covering 
laboratory and plant scale work using activated carbon in 
sludge digestion. He said that a large number of gas an- 
alyses had shown a low methane (45-50% ) and relatively 
high hydrogen content. Presenting much of the data 
in the form of excellent graphs, he said some of the 
results being rather conflicting, should be viewed ac- 
cordingly. In general it appeared there was some ad- 
vantage in the use of activated carbon. Small amounts 
had accelerated digestion, and no foaming troubles were 
encountered. 

“Buying Community Sanitation at Reduced Costs 
Through WPA Projects,” was the subject discussed 
by H. P. C. Howe, Dist. Director, WPA. Aided by 
motion pictures, showing construction work on Long 
Island sanitary projects, the functioning of the WPA 
was reviewed. 

“Observations on Operation of an Activated Sludge 
Plant,” by C. George Anderson, Rockville Centre, 
L. I. 

Mr. Anderson said that in making a thorough study 
of the conditions responsible for bad bulking of acti- 
vated sludge at his plant, he had found too much return 
sludge was being carried in the aeration tanks. By cut 
and try methods he had found the concentration of 
solids giving best operating results to be 800 p.p.m. for 
Rockville Center conditions. The dissolved oxygen test 
and a centrifuge determination of solids had enabled 
prompt and efficient control of aeration liquor charac- 
teristics. Pumping rates were altered to equalize sludge 
return rates, and the sludge was concentrated to 6 per 
cent instead of 2 per cent before return, which increased 
the detention time in the aerators because the return 
volume was reduced. Observing important conditions 
and close attention to changes, he concluded, would give 
improved operating results. 

[Lack of space being responsible, we regret the ne- 
cessity of condensing the above report to one page.— 
Ed. | 
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WATER SAMPLES FROM WELLS 


By V. CARNERA 
Engr., Long Island Water Corpn., Valley Stream, L. I. 


Water Corporation, it has been the practice to make 

periodical analyses of water from the deep wells 
which are the source of water supplied by the Long Island 
Water Corporation to Lynbrook and adjacent communi- 
ties. Difficulty was encountered in obtaining representa- 
tive samples. 

A section of the well is shown in the accompanying 
sketch. The former practice was to shut off the well 
to be sampled from the main suction line, remove the 
cap C, and lower a counterweighted glass jar into the 
pipe. The filled jar was then removed, the cap was 
replaced, and the well was restored to service by slowly 
opening the gate G. The samples obtained by this la- 
horious method were not representative, however, since 
they were taken while the well was out of service; 
moreover, in lowering and raising the jar it was impos- 
sible to avoid striking the sides of the 8 inch discharge 
pipe and dislodging rust or other deposits which con- 
taminated the sample. ‘The latter sampling procedure 
was therefore discarded and a new one was developed, 
as shown in the sketch. 

Each of the caps of the 62 existing wells was drilled, 
tapped and provided with a ™% inch plug. When a 
sample is required, the plug is taken out and a 3% inch 
by 6 foot suction line is inserted and screwed tight in 
the hole. The small portable hand-pump P, mounted 
on a tripod, is attached to the suction line by means of 
rubber tubing which is thick enough to withstand the 
suction without collapsing. The sample is drawn from 
this pump. Priming is not required if the sample is 
taken against no more than a 15 foot suction head. If 
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Portable Hand Pump 


at any time priming is required, it is necessary to oper- 
ate the pump for at least one minute to make sure that 
priming water is not being included in the sample. 

This device makes it possible to obtain representative 
samples from wells while they are in active service, and 
avoids the removal of the well cap. 


Acknowledgment—For arranging for this article we are indebt- 
ed to Sheppard T. Powell, Consultant to the L. I. Water Corpora- 
tion.—Ed. 


7 
PWA Profits Extend 


Administrator H. L. Ickes announces that profit from 
PWA bond sales alone now totals $7,982,099. This, 
added to $13,559,016 interest collected from bonds held 
by PWA, represents a total of $21,451,115, up to May 
18th, 1936. 

Profit from bond sales goes into the PWA revolving 
fund and is available for making loans to expand the 
PWA program. Only loans can be made from this 
fund, however, and grants must come from other 
sources. Although PWA has actually purchased only 
$543,764.734 worth of bonds, it has obligated itself 
through contracts with local, county and state govern- 
ments for purchases of $828,047,864 .worth of bonds. 
The balance of the purchases will be made as construc- 
tion progresses on community projects. 
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THE B. O. D. DETERMINATION 






ON CHLORINATED EFFLUENTS 


By R. C. BARTON, JR., and P. B. KREBS 


Sewage Treatment Works, Birmingham, Ala. 


HE presence of chlorine and its products in 

chlorinated effluents affects the biochemical oxy- 

gen demand to such an extent that results from 
this determination may be misleading. 

Several procedures have been tried in the Shades 
Valley Plant laboratory at Birmingham, with the intent 
of making the B.O.D. test reliable. It had been sug- 
gested that the excise chlorine be destroyed with some 
reducing agent such as sodium thiosulphate or sodium 
sulphate. 

The Shades Valley Plant, using chlorinated copperas 
as the coagulant, turns out an effluent carrying residual 
chlorine from .1 p.p.m. to .5 p.p.m. and pH values 
between 6.4 and 6.9. B.O.D. determinations were made 
on this effluent in the same condition as it left the plant 
along with samples in which the pH was raised to 7.4 
with sodium carbonate. No appreciable difference in the 
B.O.D. of the two samples. 

Sodium thiosulphate was then used to neutralize the 
excess chlorine. In order to ascertain the effect of this 
agent on the oxygen demand test, effluent samples were 
incubated with varying amounts of N/40 solution. 
Starting with exactly enough to neutralize the residual 
chlorine, the quantity was increased to 3 ml. per 200 ml. 
of effluent. It was found that an excess of 1 ml. of 
thiosulphate solution in 200 ml. of sample was respon- 
sible for a five day oxygen depletion of around two 
parts per million. 

When an excess of thiosulphate is added to neutralize 
the residual chlorine in a sample, the reactions causing 
the depletion may be the following: 

(1) 2Cl, + 2H,O = 4HCl+ O, 

(2) Na,S,O, + 2HCl = 2NaCl + H,S.O, 
(3) H,S,O, = H,SO,+ 5S 

(4) 2H,SO, + O, = 2H,SO, 

It was also found that even when the residual chlorine 
was just exactly neutralized with thiosulphate, some 
demand above the demand of the organic content of the 
sample was in evidence. This was interpreted to mean 
that the end-product of the reaction (Na,S,O,), breaks 
down into unstable products which are capable of taking 
on oxygen. The most likely reactions are: 

(1) Na,S,O, + HCl = H,S,0O, 

(2) H,S,O, + HOH = H.S,O, + H,S,O, 
(3) H,S.O, = H,SO,+ 5 

(4) 2H,SO, + O, = 2H,SO, 

But, regardless of the reactions, sodium thiosulphate 
always gave a false demand to the sample to which it 
was added, the degree of which depended on the amount 
added and, to some degree, seemingly on the acidity of 
the sample. 

Sodium sulphite was then tried. The results obtained 
were comparable with the true B.O.D., as ascertained 
on unchlorinated samples and samples in which the 30- 
minute chlorine demand was barely satisfied. This salt 
(Na.SO,) created a five day oxygen depletion to the 
extent of about 1 p.p.m. for every ml. excess of N/40 
solution added to 200 ml. of sample. The reaction ap- 
pears to be: 

2Na,SO, + O, = Na,SO, 
and is completed during the five days of incubation. 
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Conclusions 

The results in our laboratory indicate that when the 
excess chlorine is carefully and exactly neutralized with 
N/40 sodium sulphite, the pH adjusted when neces. 
sary, and the sample reseeded, only slight interference 
has been found to be due to chlorine derivatives which 
sometimes tend to inhibit bacterial action. The demand 
of any chlorinated effluent will naturally be reduced as 
the result of the oxidizing action of the chlorine, this 
phase of the reduction being independent of any retard. 
ing effect that may be caused by chloramines or allied 
products found in chlorinated effluents. 

This work was done at the Ensley and Shades Val- 
ley Sewage Treatment Plants at Birmingham, Ala., un- 
der the direction of H. H. Hendon, Engineer in Charge, 


v 
ASSOCIATION MEETINGS SCHEDULED 


June 29-Juty 3—Artantic City, N. J. (Chalfonte-Haddon Hall). 
American Society for Testing Materials. 39th Annual 
Meeting. Assistant Secretary, R. E. Hess, 260 South Broad 
Street, Philadelphia, Pa. 

Jury 15-18—PortLanp, OREGON. 

American Society of Civil Engineers. Annual Meeting, 
Secretary, George T. Seabury, 33 West 39th Street, New 
York City. 

Jury 20-24—Stittwater, Oxia. (Okla. State College). 
Oklahoma Water and Sewage Conference. (Annual Con- 
ference). Sec’y.-Treas., H. J. Darcy, State Sanitary En- 
gineer, Oklahoma City, Okla. (Conference held in con- 
junction with Water Works Short School). 

Aue. 19-21—CLeveLanp, Onto (Hotel Cleveland). 

Central States Section, A. W. W. A. Sec’y.-Treas., H. 
Floyd Nelson, U. S. Pipe and Foundry Co., 2437 Koppers 
Bldg., Pittsburgh, Pa. 

Sept. 14-17—Santa Monica, CALIr. 

California Sewage Works Association. Annual Conven- 
tion. Secretary, F. D. Bowlus, 202 Law Building, Los 
Angeles, Calif. 

Sept. 21-23—Denver, Coto. (Cosmopolitan Hotel). 

Rocky Mountain Section, A. W. W. A., Annual Meeting. 
Sec’y-Treas., B. V. Howe, 437 State Office Building, Den- 
ver, Colo. 





Sept. 22-25—New York, N. Y. (Hotel Pennsylvania). 
New England Water Works Association. (Annual 
Convention.) Secretary, Frank J. Gifford, Room 613 
Statler Building, Boston, Mass. 











Dorr Company Consolidates All Executive and 
Engineering Functions in New Office in New York 


With the moving of its main office in New York City 
from the Park-Lexington Building to the General Elec- 
tric Building, 570 Lexington Ave., at 51st St., on July 
1, the Dorr Company will complete the transfer of all 
major functions, including engineering, to the East. 
Hereafter the Engineering Department, in charge of de- 
sign and manufacture, will be permanently located in 
New York, completing the move from the old headquar- 
ters in Denver, which was begun several years ago. 

The new Dorr executive and sales offices will occupy 
the entire ninth floor of the General Electric Building, 
connecting with the Engineering Department and draft- 
ing room, occupying half of the floor below. An impor- 
tant’ feature of the new quarters is to be a large refer- 
ence library, in one end of which there is to be a Dorr 
Museum. 








Full Steam Ahead 


N an editorial, “Let’s Know the Facts,” that appeared 

in the May issue of WATER WoRKS AND SEWERAGE 
was set forth a few pertinent facts concerning the ac- 
tions of the General Policy Committee of the American 
Water Works Association in connection with the re- 
organization of its headquarters staff; and, in planning 
for the future betterment of the Association and benefits 
tomembers. On an adjoining page appeared a statement 
from this committee, captioned “That A. W. W. A. May 
Go Forward,” which embodies four major recommenda- 
tions with amplifying remarks and proposals set down 
by the committee. 

That the readers of WATER WorRKS AND SEWERAGE 
may know of the developments transpiring since the pub- 
lication of the two above statements, certain actions taken 
by the Board of Directors of the Association during its 
recent annual convention in Los Angeles have been 
stated in the report covering this convention, to be found 
on another page of this issue. In unanimously approv- 
ing and endorsing the actions taken to date by the Gen- 
era! Policy Committee and in expressing its appreciation 
through a resolution carrying with it a vote of thanks, 
the Board of Directors, after careful review of those 
actions and a free discussion, has cleared away every 
suspicion of hasty or ill-advised or unfair action which 
appears to have existed in certain quarters, as commented 
upon in the May editorial. 

With this development the stage is cleared, and, in 
the words of the General Policy Committee, “It should 
now be possible for the Association to move definitely 
forward along lines of adding members, organizing addi- 
tional sections and contacting other municipal organiza- 
tions ; all to the ultimate end of increasing the influence 
of this Association and giving greater stability and eco- 
nomic security to the men in the water works field.” 

Although the full-time, permanent secretary to be ap- 
pointed has not yet been chosen,.there are already under 
way parts of the program set up by the General Policy 
Committee. Of these, not the least important is that of 
census taking, publicity, and continuous direct mail ef- 
forts at securing new members. 

In the last named, active members of A. W. W. A. 
can do much to add force. If each member would un- 
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dertake to secure just one new member, the effectiveness 
of the work of the Committee on New Memberships 
will be quickly and materially amplified. Personal con- 
tact with prospective members is worth many times an 
appeal by mail and herein lies the possibility of a worth- 
while effort of every member who believes in A. W. 
W. A. and has at heart a successful revitalization and 
broadened scope of activities by his association. With 
each new membership the Association now has some- 
thing of genuine value to offer and will grow through 
growth. The net result lies largely with its active mem- 
bers. 
v 


We Thank You 


E, the publishers and editors of WATER Works 
AND SEWERAGE, highly appreciate the many letters 
received during the past fortnight in commendation or 
praise of the Water Works Convention issue of WATER 
WoRKS AND SEWERAGE. In this issue was incorporated, 
as a special feature, a Reference and Data Section of 
one hundred and sixty-four pages. 
In years previous a WATER WoRKS AND SEWERAGE 
Reference and Data Book has appeared as a separate 
production, but many subscribers complained of not 
having received a copy. During the depression the Ref- 
erence and Data Book was suspended. To make certain 
that every subscriber to WATER WoRKS AND SEWERAGE 
would receive the 1936 issue of the Reference and Data 
300k, the decision was made to incorporate it as a sec- 
tion added to the 1936 Water Works Convention issue. 
Judging from opinions expressed, this decision has 
the whole-hearted endorsement of many of our readers. 
And the complimentary letters received are indeed a 
pleasing reward for the work, expense and detail in- 
volved in producing the issue. However, it stands to 
reason that improvements can be made to the 1936 Ref- 
erence and Data Section and therefore as a guide in 
revising this section for reproduction in 1937 we are as 
interested in suggestions of improvement and, construc- 
tive criticism as we have been pleased with the praise 
which has come. With this in mind, we hope that the 
1936 issue will prove repeatedly useful to many and that 
its deficiencies will be called to our attention, as well as 
suggested improvements. We thank you! 
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EQUIPMENT NEWS 
AND LITERATURE REVIEW 


THE “ROBOTROL” 

International Filter Company of Chi- 
cago have recently announced the “ROB- 
OTROL” unit for automatic operation of 
filters and water softeners. 

The “ROBOTROL,” on display at the 
recent A. W. W. A. Convention, has been 
designed to increase efficiency and econ- 























The “Robotrol” 


omy in plant operations by reducing to a 
minimum the human elements of manual 
control. It performs a complete series of 
operating functions automatically; and 
times them accurately. The operator mere- 
ly has to select a program and then de- 
press a push button and leaves the “ROB- 
OTROL” to manipulate the hydraulic 
valves in the sequence required in tak- 
ing a filter unit out of service, washing 
it, and returning it to service. On zeo- 
litic softeners it in addition performs the 
bed regeneration steps with certainty and 
The operation of the “ROB- 
OTROL” has been made proof against 


economy. 


error in valve operation and timing of 
operations. 

That the unit (standing 5 ft. 2% 
inches) is neat and attractive is attested 


by the illustration. For detailed descrip- 
tion of its functioning and design ask for 


the new INFILCO Bulletin 1230—Ad- 
dress International Filter Co., E. Van 
3uren St., Chicago. 

v 


Proportional Feeders (a Correction) 

In our March issue, on this page, ap- 
peared an announcement of a new chemical 
solution feeder in which the descriptive 
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phraseology indicated that the particular 
feeder described “incorporated sight feed 
indication, for the first time, in which the 
volume of solution per minute could be 
readily observed and checked.” 

The ambiguity of this statement has 
been brought to our attention in a letter 
from Wilson Chemical Feeders, Inc., stat- 
ing that visible feed (under pressure) in 
displacement type solution feeders is not 
new and has been a feature of all models 
of Wilson Solution Feeders since their in- 
troduction four years ago. 

The sentence, subject to erroneous inter- 
pretation, was intended to state that the 
sight feed arrangement was for the first 
time being incorporated as an improve- 
ment to the make of feeder announced. 
We agree with the validity of objection 
raised by Wilson Chemical Feeders, Inc., 
and are pleased to print this explanation 
and correction. 

v 
H.S Detector 

A new Hydrogen Sulphide Detector is 
being offered by Mine Safety Appliances 
Company. The test kit has been especially 
designed for ease of transportation, quick, 
accurate detection and quantitative determi- 
nation of dangerous concentrations of the 
deadly hydrogen-sulphide gas in sewers, 
manholes, sumps, et al. An accurate read- 
ing of concentration of H.S gas, in per- 
centages, between 0.0025 and 0.04 (by vol- 
ume), is obtained in less than one minute. 

Within replaceable detector tubes is a 
granular chemical which turns black when 
hydrogen sulphide passes through. The 
reading is obtained by sucking the air un- 
der test through the detector tube. For 
this effect 10 squeezes on the atomizer 
tube pulls through the standard volume 
of air. The length of travel of the field 





New Hydrogen Sulphide Detector 


of discoloration of the material in the tube 
reveals percentage of hydrogen sulphide 
on the scale which is permanently attached 
to the tester. The color persists for 2 
years and constitutes valuable records for 
evidence. The kit contains the tester (il- 
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lustrated) and detector tubes for 12 tests, 
For a descriptive illustrated pamphlet with 
prices of the “M.S.A. H:S Detector” ad. 
dress—Mine Safety Appliances Co., Pitts. 
burgh, Pa. 


v 

Gas Engine Installed at 
Madison, Wis., Sewage Works 

The latest installation of a gas engine to 
produce power at sewage treatment plants 
is that recently completed as a PWA 
project at the plant of the Madison 
(Wis.) Metropolitan Sewage District. 


cr _ _—— 
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Cooper-Bessemer Gas Engine 


The equipment consists of a Roots- 
Connersville Blower driven by a Cooper- 
Bessemer Gas Engine which is rated at 
230 H.P. and direct connected to the 
blower. The hot exhaust gases pass 
through a heat economizer to produce 
hot water for the heating coils in the 
sludge digesters. 


v 
Trimo Sawing Vise Set 
The handy TRIMO Sawing Vice Set 
(Trimont Manufacturing Co., Roxbury, 
Mass) is designed for holding, sizing and 
cutting thin walled copper and brass tub- 
ing. It has three special advantages. 


(1) Its use insures a true square cut, 
insuring perfect bearings against shoul- 
ders of fittings—no after truing with a file 
(2) Regardless of pressure 


is necessary. 





Trimo Sawing Vise Set 


on vise, the tub:ng is held to a true-round, 
making it easy to slip into fittings. Fur- 
ther, the vise will reshape tubing which 
may have gotten out of round—both a 
tubing and time saving factor. (3) Less 
damage and waste of tubing, due to sag- 
ging experienced with ordinary vise and 
resultant “break-off-burr” or “flat-lip” 
when the cut is almost complete. The 
new TRIMO Vise for 3% to 2 inch tub- 
ing is also serviceab'e in welding, brazing 
and sweating jobs. 

For further information address—Tri- 
mont Manufacturing Co., Roxbury, Mass. 
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PRESSURE 
500 LBS. 





Note: The two views, above, are also good illustrations of 
Dresser flexibility for making curves with straight pipe. 








We have literally 


euvishes mien. 





Type M 


Instruments here in service ana they 


have been uniformly 


satisfactory. 


We rest our case on this distant customer's testimony of June, 1936. 


BUILDERS IRON FOUNDRY 


Providence, R. I, 


9 Codding Street 


For Sewage Disposal Plants 


Venturi Meters for Sewage and Sludge; Air Meters; Venturi Controllers for Raw Sew- 
age and Return Sludge; Ratio Gauges; Sludge Level Controllers; Chemical Feeders; 
Registers and Recorders for Parshall Open Flumes; Kennison Nozzles (and Instruments) 


for Sewage and Sludge. 


successful and 
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Twice in Ten Years Dresser 
Couplings Conquer High 
Static Heads and Mountainous 
Right-of-Way at Pike’s Peak! 


More than coincidence is the story of Dresser 
Coupling performance at Colorado Springs, 
Colo. 


In 1924, this city laid a Dresser-coupled line 
down the nearby slopes of world-famous 
Pike’s Peak. With a static head of 1.100 
feet, this 20” line, approximately 2'2 miles 
long, faced unusual service right from tho 
beginning. 


Ten years later (1933-34) Colorado Springs 
was ready for further extensions to its water 
system. Again Dresser Couplings were 
chosen for the joints—and this time the work- 
ing pressure ran even higher—on some sec- 
tions as high as 1,100 pounds per square inch. 


Find out why Dresser permanent tightness, 
flexibility, simplicity, strength and true econ- 
omy offer the best solution to YOUR pipe- 
joint problems. Write for descriptive folder 
No. 355. 


S. R. DRESSER MFG. COMPANY 
BRADFORD, PA. 


In Canada: Dresser Manufacturing Co., Limited, 
32 Front St., W., Toronto, Ont. 
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WITH THE 
MANUFACTURERS 


S. T. McKenzie Joins Dresser Co. 


S. T. McKen- 
z.e has recently 
joined the field 
sales organiza- 
tion of S. R. 
Dresser Com- 
pany, well 
known and long 
established pipe 
joint manufac- 
turers of Brad- 
ford, Pa., who 
pioneered in the 
development of 
the flexible 
Dresser cou- 
plings in the 
water, gas and sewage fields. 

Mr. McKenzie has had previous broad 
experience in sales and distribution of 
valves and pipe-joints, which has given 
him a very practical familiarity and first- 
hand experiences with pipe-line problems 
of many varieties. In his recent service 
in the flooded areas of Pennsylvania and 
New England (the territory which he 
serves) he proved as much. 


S. T. McKenzie 


v 


Pittsburgh Meter Company Further 
Expands Sales Staff 


The following men have recently be- 
come connected with the Sales Organiza- 
tion of the Pittsburgh Equitable Meter 
Company and the Merco Nordstrom Valve 
Company : 

At Buffalo, N. Y. (C. F. Thomas, Distr. 
Megr.)—Mr. Ray Juge, formerly with 
Cities Service Co., and a graduate of Co- 
lumbia University. 

At Des Moines, Ia. (A. L. Fritcher, 
Distr. Mgr.)—Mr. K. G. Mrybug, since 
1923 connected with the National Cast Iron 
Pipe Co., and Jas. B. Clow & Sons of Chi- 
cago. 

At Los Angeles, Calif (H. Boezinger, 
Distr. Mgr.)—Mr. E. H. Adams, Chem- 
ical Engineer (University of California), 
well known in the oil and gas fields where 
he has been in charge of production for 
various companies; also, well known to 
the West Coast chemical industry. 

At Tulsa, Okla—Messrs. Roy R. Bush 
and Earl P. Martin have recently been 
assigned to the Tulsa office to sell Pitts- 
burgh Meters and Nordstrom Lubricated 
Plug Valves to waterworks and sewerage 
plants. Both are experienced measure- 
ment engineerss. 

v 
John Huber Joins Robinson Clay 
Products 

John H. Huber, former Engineer of 
3ridgesand Grade Crossings and Assistant 
First Deputy Commissioner of Highways, 
New York State. is now associated with 
the Robinson Clay Product Co. of New 
York and Akron, O. His office is in the 
Empire State Bldg., New York. 
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EQuIPMENT NEWS AND LITERATURE REVIEW 








CATALOGS AND TRADE LITERATURE RECEIVED 


[Any of the publications reviewed 
in this column can be secured from or 
through Water Works & Sewerage, if 
such is preferable.] 


“Constructing Concrete Pipe Sewers”— 
From the American Concrete Pipe As- 
sociation (Chicago) comes a highly in- 
formative technical bulletin which pre- 
sents an excellently prepared and _illus- 
trated discussion of the basic principles 
and best practices to be followed in the 
design and construction of concrete-pipe 
sewers. The many valuable suggestions 
(several illustrated) have been taken from 
widely varied practical experiences in the 
engineering and building of such sewers. 
Prepared primarily as a guide and refer- 
ences work for member firms in the Con- 
crete Pipe Association (by its Secretary 
and Engineer, M. W. Loving, with long 
experience in sewer construction) the new 
bulletin is equally valuable as a guide to 
consulting and designing engineers. For 
a copy of Bulletin 10—Address, The 
American Concrete Pipe Association, 33 
West Grand Avenue, Chicago, Ill., or 
“Water Works and Sewerage.” 


“Meters and Valves for Sewage 
Works”—-From Pittsburgh Equitable 
Meter Company comes an attractively ar- 
ranged brochure of 12 pages which de- 
scribes and illustrates EMCO Gas Meters, 
Pittsburgh Hot Water Meters, and 
EMCO-Nordstrom Lubricated Plug Valves 
for use in sewage treatment works. Speci- 
fications, capacities and prices are set forth 
with especial treatment being given the 
highly serviceable non-sticking lubricated 
plug valves and their adaptability to gas, 
water, sewage and sludge lines from % 
to 30 in. sizes. For Bulletin 1031 address— 
Pittsburgh Equitable Meter Company, 
Pittsburgh, Pa. 


“Rotovalves”’ — From S. Morgan 
Smith Company, for 59 years manufactur- 
ers of hydraulic equipment, has been re- 
ceived a folder descriptive of their Cone 
Type ROTOVALVES (6 to 54 inch) and 
Needle Type (3 to 60 inch) Surge Relief 
Valves. The former, designed for water, 
sewage, air and gas, are employed as au- 
tomatic checks; pressure regulating, pres- 
sure relief or altitude valves; and adapt- 
able to manual or automatic operation em- 
ploying hydraulic or electric motors. A 
single accessible packing gland; screw 
lifting and seating of the plug; three 
bearing mounting of plug and stem are 
amongst the features stressed. *For a 
copy of “ROTOVALVES” address, S. 
Morgan Smith Co., York, Pa. 


“Spray-Drying”—A bulletin on spray- 
-drying as a means of converting sludges 
and liquids into dry pulverant material 
within 15 seconds. Though a centrifugal 
atomizer unit comes from the Bowen Re- 
search Corpn. of Garwood, N. J. By il- 
lustrated story the process of spray-dry- 
ing and principles involved are clearly set 


forth, as is the equipment involved jn the 
process of rapid odorless drying f 
sludges. In the May issue of Water 
Works and Sewerage an ad Picturing the 
Bowen Spray-Dryer appeared without de 
scription. Bulletin No. 3, just received 
describes its principles of operation and 
features. For a copy, address Brown Re 
search Corpn., Garwood, N. J. : 


“Taylor Spiral Pipe’—From 
Forge & Pipe Works comes a well 


pared 40-page catalog which illustrates and 
sets forth the basic features, specifications 
and qualities of Taylor welded steel Pipes 
(spiral and lap-weld) with emphasis on 
the spiral pipe in the smaller sizes, Tay- 
lor Bolted Joint (sleeve-type) Couplings 
are also covered. There are many iflys- 
trations and tables and the method of 
coating Taylor pipes, with Bitumastic on 
a 23-mile project is described. At the end 
of the catalog is a valuable discussion of 
“Flow of Water in Pipes” with charts 
for graphic solutions of flow and friction 
problems. The charts are based on well 
known formulas, Also, “Tables of Useful 
Information” and “Conversion Factors” ap- 
pear. For a copy of this well prepared and 
useful new catalog (No. 36) address— 
Taylor Forge and Pipe Works, P. O. Box 
585, Chicago, III. 


“Proportioneers’ Hypo - Chlorinators” 
—From Proportioneers, Inc. (subsidiary of 
Builders Iron Foundry), comes a new bul- 
letin of the above title which describes 
and pictures the complete line of “Pro- 
portioneers” Chlor-O-Feeders adopted for 
manual or automatic proportioning of solu- 
tions of hypochlorites and a variety of 
water and sewage treatment chemicals. 
The proportioning feeders operate from 
an ordinary water meter. The Heavy 
Duty Midget and compact Portable Feed- 
ers are shown with specifications, includ- 
ing both gravity and pressure feed instru- 
ments. Diagrams and photographs of il- 
lustrations add to this bulletin, which 
shows a complete line of Proportioneers 
chemical feed equipment at a glance. For 
a copy of “Hypo-Chlorinators” (Bulletin 
SAN.) address—Proportioneers, Inc., No. 
9 Codding St., Providence, R. I. 


“Wilson Hypo-Chlorinators” — De- 
scribes Wilson Hypo-Chlor:nators and 
Ammonia Feeders of the positive displace- 
ment type for exact control in feeding 
hypochlorite, ammonia, or sulphate of am- 
monia solutions. The equipment is also 
adaptable to the feeding of various chem- 
icals for coagulation, pH correction, etc. 
Wilson Chemical Feeders and Hypo- 
Chlorinators may be installed with a Sight- 
Feed Remote Control instrument located 
at desirab!e points, removed from the feed- 
er proper. Features of the Wilson Feeders 
are simplicity and lack of working parts, 
of especial interest in small installations, 
including swimming pools. For a copy of 
Technical Bulletin 460 with accompany- 
ing leaflet address — Wilson Chemical 
Feeders, Inc., Buffalo, N. Y. 
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The demand for permanent pipe in the small sizes has 
not only sharply increased production at the McWane 
plant but brought about casting in 9-foot lengths, which 


eliminates HALF of the joints and reduces friction... 


all at no extra cost to you. 


McWane 2” Cast Iron Pipe is full 2” inside diameter, 
assuring maximum flow. A special mix of iron under 
controlled temperatures insures high tensile and trans- 
verse strengths. You'll want these facts, all of them, 


for your files. Write for folders! 





Branch Offices: Chicago, Dallas, Denver, Kansas City, 
New York, Portland, Ore., Salt Lake City, San Francisco 


Shipped in 


18-foot Lengths 


REDWOOD BLOCK 


JOINTS 


McWANE PRECALKED JOINT 





Simple! 
The Precalked Joint is in the bell, ready 
to finish on the job. No lead pouring. 
Nothing to buy. Just socket the spigot 
and finish calking. 
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Self-tightening! Permanent! 


Oversize THREADS. 


















McWaANE OversiIZE MALE and 
FEMALE THREADED JOINT 
is used as the intermediate joint for it is 







the only joint that is as strong as the 
pipe itself. . 
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“Complete Crane Catalog” — From 
Crane Co. is available a revised edition 
of their complete catalog of Crane valves, 
fittings and piping equipment. In its 24 
sections, comprising 800 pages, is to be 
found a section of 100 pages or more 
devoted to “Engineering Data” pertaining 
to piping problems of design, fabrication 
and operation; friction data on piping 
fittings and valves; and other informa- 
tion of value to engineers. The new cat- 
alog is 73%4x10% in., has a buckram cover, 
is cross-indexed. For Catalog 52—Ad- 
dress, Crane Co., Chicago, IIl. 


“Morris Sewage Pumps”—A bulletin 
which describes and illustrates a new de- 


sign of Morris High-Speed (Non-Clog) 
Centrifugal Pumps for sewages has just 
been received from Morris Machine Works 
—specialists since 1864 in building centrif- 
ugal pumps for a variety of duties—and 
probably America’s oldest builders of cen- 
trifugal pumps. The improvement con- 
sists principally in economy of operation. 
With the new pump it is feasible to employ 
standard high speed motors w:thout suf- 
fering efficiency losses from slippage of 
pulpy materials. The improved pumps 
(horizontal and vertical) make use of the 
closed non-clogging impeller and Morris 
Floating Sealing Rings. Ask for Bul. No. 
160; address—Morris Machine Works, 
Baldwinsville, N. Y. 


Water Works and Sewerage—June, 1936 


“Mallory Septic Tank”—A recent bul- 
letin describes the new and novel Mallory 
Concentric-Syphon Septic Tank manufac- 
tured by the Lancaster Iron Works. The 
principal features of this cylindrical tank, 
of heavy open-hearth (% in.) steel plate 
and welded construction, is the concen- 
trically built-in syphon chamber and the 
inlet and outlet design to preclude sludge 
or scum disturbance and solids being car- 
ried into the tile drainage field. An- 
other feature is economy of design, the 
installation being a one hole job. Styk 
numbers, dimensions and capacities of 
tanks and syphon, leaching tile require- 
ments, and persons served are tabulated. 
For Bulletin M.—address, Lancaster Iron 
Works, Inc., Lancaster, Pa. 





























See and examine this one-piece, non-slip 
grating for yourself. We have prepared a 
sample, paper weight size, and will be 
glad to send it to you on request together 
with complete catalog. Just say—send 
Grating sample. 







Blaw-Knox Steel Stair Treads are made 
from Electroforged steel grating using a 
nosing made from rolled diamond check- 
ered plate which sharply defines the edge 
of each tread. Available in all standard 
sizes. Ask for Form 1498. 


BLAW-KNOX COMPANY 
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Alvord, Burdick & Chester, Campbell, Davis 
Howson & Bankson 
Engineers The Chester Engineers 


John W. Alvord, Charles B. 
Burdick, Louis R. Howson, 
Donald H. Maxwell. 

Water Works, Water Purifi- 
cation, Flood Relief, Sewer- 
age, Sewage Disposal, Drain- 


Water Supply and Purifica- 
tion, Sewerage and Sewage 
Treatment, Power Develop- 
ment and Applications, Valu- 
ations and Rates. 

717 Liberty Ave., Pittsburgh, 













age, Appraisals, Power Gen- Pa. 
Civic O Buildi Chi 
Civic pera uilding, - . ° 
a. Chicago Testing Labora- 
tory, Inc. 
Black & Veatch and affiliated 


Consulting Engineers Chicago Paving Laboratory, 


Nicholas S. Hill, Jr. 


Consulting Engineer 

Water Supply, Sewage Dis- 
posal, Hydraulic Develop- 
ments, Reports, Investiga- 
tions, Valuations, Rates, 
Design, Construction, Opera- 
tion, Management, Chemical 
and Biological Laboratories. 
112 East 19th St., New York. 


Potter, Alexander, C. E. 


Hydraulic Engineer and 
Sanitary Expert 

Sewerage and Sewage Dis- 

posal, Water Supply and 

Purification. 

50 Church St., New York. 








































Sewerage, Sewage Disposal, 

Water Supply, Water Puri- 

fication, Electric Lighting, 

Power Plants, Valuations, 

Special Investigations, Re— 

ports and Laboratory. 

-, B. Black, N. T. Veatch, 
r. 

Mutual Bidg., 

Kansas City, Mo. 








Burns & McDonnell 


Engineering Co. 
McDonnell-Smith-Baldwin- 
Lambert-Timanus 
Consulting Engineers 
Waterworks Sewerage 
Lighting Appraisals 
Rate Investigations. 

Kansas City, Mo., 107 W. 
Linwood Blvd. 

Albany, New York 

11 No. Pearl St. 

Cincinnati, O. 
Transportation Bldg. 


Inc. 
Consulting and Inspecting 
Engineers 
Hugh W. Skidmore 
Gene Abson 
Materials, Processes, Struc- 
tures, Consultation, Inspec- 
tion, Testing, Design, Re- 
search, Investigation and 
Experts in Litigation. 
536 Lake Shore Drive, 
Chicago. 


Morris Knowles, Inc. 


Engineers 

Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Valuations, Labo- 
ratory, City Planning. 
Pittsburgh, Pa. 


Sheppard T. Powell 


Chemical Engineer 
Treatment of Water for In- 
dustrial Uses. 

Trade Waste Investigations 
and Correction. 

Technical Expert in Litiga- 
tions. 

330 N. Charles St., 
Baltimore, Maryland. 














Fuller & McClintock 


Engineers 
F. G. Cunningham 
C. A. Emerson, Jr. 
Elmer G. Manahan 
Ernest W. Whitlock 
H. K. Gatley 
Sewage Treatment, Sewers, 
Waterworks, Purification, 
Drainage, Waste Disposal, 
Valuations. 
11 Park Place, New York 


Metcalf & Eddy 


Engineers : 

Water, Sewage, Drainage, 
Refuse and Industrial Wastes 
Problems, Laboratory, Valu- 
ations. 

Statler Bldg., Boston. 








Malcolm Pirnie 


Engineer 

Water Supply, Treatment, 
Sewerage Reports, Plans, 
Estimates. 

Supervision and Operation. 
Valuation and Rates. 
+s 43rd St., New York, 


Whitman & Howard 


Harry W. Clark 

Associate Engineers 

(Est. 1869—Inc. 1924) 
Channing Howard 

Paul F. Howard 

Walter A. Janvrin 

C. Roger Pearson 

Water Supply, Water Puri- 
fication, Sewerage, Sewage 
Disposal, Water Front Im- 
provements and all Munici- 
pal and Industrial Develop- 
ment Problems, Investiga— 
tions, Reports, Designs, Su- 
pervision, Valuations. 

89 Broad St., Boston, Mass. 








P. S. Wilson 


Consultant in Sanitary and 
Hydraulic Engineering. 
Water Works Management. 
Glen Ridge, N. J. 
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WORLD'S LARGEST GAS BOILER INSTALLATIONS 
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" BASTERLY SEWAGE DISPOSAL PLANT, CLEVELAND, OHIO 


ENGINEER... George B.Gascoigne, Special Water Works & Sewage Plant Engineers, Cleve. 
BUILDER... . Hunkin-Conkey Construction Company, Cleveland = 12—4-GW-17 Ideal Gas Boilers 
Total output — 18,500,000 


HEATINGCONTR.. . . Smith and Oby Company, Cleveland B. T. U.'s per hour. 


“Gr AMERICAN GAS PRODUCTS CORPORATION BS 









DIVISION OF AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 





40 WEST 40™ STREET* NEW YORK, N.Y. 












DEMANDING ....- 


Expert Foundry Technique 


Lugged Pipe and Fitting for High-Pressure lines! 
... Here is where expert foundry technique be- 
comes a matter of prime importance . . . With 
many years of specialized experience, the Lynch- 
burg Foundry Company is ideally equipped to 
furnish castings of the highest quality for high- 
pressure lines on short notice . . . Write, wire 
or phone for quick estimates. 

















Bell and Spigot Pipe and Fittings. From 4” to 54”. 
Cast Iron Flanged Pipe. From 3” to 84”. 
Cast Iron Flanged Fittings and Flanges. From 1” to 84”. 

Super-de Lavaud Centrifugal Cast Iron Pipe. 





Designed for 
High Pressure 













Special Iron Castings for the Chemical Industry 


LYNCHBURG FOUNDRY COMPANY 


Peoples Gas Building GENERAL OFFICE - LYNCHBURG, VIRGINIA 50 Broad St. 
Chicago, Ill. New York, N. Y. 
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36-INCH 
BELL & SPIGOT 
Class A 


Standard 1|2-foot joints 
Weight, 4250 Ibs. per joint 
Amount, 5000 tons 







This pipe was purchased new in 
1917. It has been passed on by 
the Pittsburg Testing Laborato- 
ries and stands hydrostatic test. Price 


Complete with valves and fit- , 
tings. Available in any quantity. FOB Kansas City, Mo. 48-INCH 
tod BELL & SPIGOT 


Write for descriptive photo- S 
graphs and copy of Pittsburg TON 
Laboratories preliminary inspec- Class A 


tion report. Valves and Fittings Included Standard 12-foot joints 
Save 4 on 5,000 Tons Cast Iron Pipe Weight, 8000 Ibs. per joint 


SONKEN-GALAMBA CORP. Amount, 5000 tons 


64 NORTH SECOND STREET KANSAS CITY, KANSAS 































CAN WE HELP YOU? 


On other pages in this issue you will find described new and improved equip- 
ment, etc., as well as reviews of recent trade literature received by us. By request- 
ing the literature described you will be able to keep your catalog file complete and 
up to date. 


To our readers desiring additional help or information we will be glad to assist 
you in securing more complete information or data on any equipment or product 
you need. Use the convenient blank below—no cost or obligation. 





WATER WORKS & SEWERAGE, 155 East 44th Street, New York, N. Y. 
Gentlemen:—We are interested in the following items and would appreciate your assistance in securing more complete information. 


ark arsdin Mein Cra apianinp eine 0a Ot Am oo Sage Ke AS es Aan eR I wn as. lace says Yu WRN eivin tk Haws ic oie eto recent ae tel 
EE Te POET Pe EE er en ae 
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gallons per 24 hours. 








xx* A SIX POINT METHOD x x x, 
INVOLVING 


DIFFUSION — COMPRESSION — RETENTION 
EXPULSION — SURFACE CONTACT — AGGLOMERATION 


Ty ka Lb ee Oe) aC) 7 


% Mi I 





AERATION — MIXING 


Capacities of Aer-o-mix installations now aggregate more than '/, billion 





Aer-o-mix is made in a type and capacity to fit every existing or contemplated 
plant. Gravity—Rotary—Pneumatic—Pressure. 


Write for illustrated folder 


VocTt Mrc. Co. 


FACTORY MAIL ADDRESS 
P.O. BOX 1122 








KEROMD 


IN WATER PLANTS 
Raw Water Aeration 

Quick Chemical Mixing 
Coagulant Mixing 
Contact Mixing 
Recarbonation 

Filtered Water Aeration 


IN SEWAGE PLANTS 
Activated Sludge Aeration 
Trickling Filter Auxiliary 
Mixing For Chemical 























SALES ENGINEER, experienced with es- 
tablished office, Architects Building, 
Philadelphia, desires additional repre- 
sentation mechanical line for sewage dis- 
posal and equipment for swimming pools. 
References. J. W., % Water Works and 
Sewerage, 400 W. "Madison St., Chicago, 
Ill. 





GRADUATE ENGINEER: Civil Engineer 
(B.S. Yale University 1933) wishes posi- 
tion with construction or engineering 
firm. Experience since 1927 includes con- 
struction of steel frame buildings, high- 
ways, cost control work, geodetic surveys. 
aecany interested in work in sanitary 
field. Age 26, married. Address “‘E. V. T., 
care WATER WORKS AND SEWERAGE, 
155 East 44th Street, New York City. 





SANITARY ENGINEER—Will receive B. S. 
in Sanitary Engineering at New York 
University in June, 1936. I am desirous 
of becoming associated with a firm of 
Consulting Engineers or Waterworks 
Company. I am willing to sacrifice salary 
for experience and will consider any rea- 
sonable proposal. Location immaterial. 
Age 28. Address J. B., % Water Works 
4 Sewerage, 400 W. Madison St., Chicago, 








SANITARY ENGINEER—B. S. Pénnsyl- 
vania State College, 1935. Interested in 
any position in sanitary engineering. 
Four years’ experience in pipe work be— 
fore attending college. Temporary work 
since graduating. References furnished 
on request. Available immediately. Ad- 
dress W. M., % Water Works and Sewer- 
age, 400 W. Madison St., Chicago, III. 

















Works and Sewerage Fields. We 
hope they will make use of it. The 
notices are inserted without charge. 

















OPERATOR OF PUMPS, powered by elec- 


tric motor, gas engine or Diesel engine; 
also can take care of and read water 
meters. I am a married man " can 
give good references. Address R. A. 
Water Works & Sewerage, 400 W. Madi- 
son St., Chicago, Ill. 





POSITION WANTED — As superintendent 


filtration, chemist and bacteriologist, or 
operator chemist and bacteriologist, of 
small or medium sized plant, by young 
man technically educated, industrious 
and ambitious for plant betterment. 
Eleven years’ experience. May I have 
the opportunity of communicating with 
you? Address J. Z. C., % Water Works 
& Sewerage, 400 W. Madison St., Chicago. 


INCORPORATED LOUISVILLE, KY. Precipitation 
POSITIONS WANTED 
This department has been started 
as a service to those in the Water & 


CIVIL ENGINEER: 1935 graduate of Cor- 


nell University, degree of C. E. Desires 
experience, salary or location immaterial. 
Age 22. Address R. W. M., % Water 
Works and Sewerage, 155 East 44th St., 
New York City. 





GRADUATE MECHANICAL ENGINEER: 


Two degrees. Thirty-one years of age, 
married. Seven years’ experience in 
water works construction and manage- 
ment. Past two years as Supt. of Water 
Works in a city of 70,000. References as 
to character and ability furnished upon 
request. Available immediately. Address 
“R. P.,’”’ Water Works and Sewerage, 155 
East 44th Street, New York. N. Y. 











SANITARY ENGINEER-CHEMIST: Grad- 


uate Sanitary Engineer (M. S. degree) 
with eight years’ experience in water 
works and sewerage operation; and an- 
alysis of water and sewage. Wants oper- 
ating position in water works or sewerage 
field; preferably in a states. Age 
- married and pow. ern loyed. Address 
U., Y WATER Ss ead SEW - 
RAGE. 155 East ‘ache St Ss 





CHEMICAL AND SANITARY ENGINEER: 


30, married. M.I.T. graduate. Nine years’ 
local and foreign experience. Design, 
construction and operation of public and 
industrial water purification plants. Iron 
removal. Waste disposal. Bacteriologist. 
Good record, excellent references. Now 
employed. Location ——— Address 
‘es ye * bape 2 Works & Sewerage, 155 
East 44th = =. Cc 


SANITARY ENGINEER. Age 25. Married. 


M. S. to be received in June from U. of 
Illinois. Research Assistant in sewage 
research (garbage and sludge digestion) 
for the past two years. One year experi- 
ence in State Highway Office making cost 
computations on Federal Aid work. In- 
terested in any position in sanitary en- 
gineering. Location immaterial. “F. H. 
W.,’’ Water Works & Sewerage, 400 W. 
Madison St., Chicago, Ill. 
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SANITARY ENGINEER—Will receive M. S. 


in Sanitary Engineering, June, 1936. En- 
gaged since March, 1934, as Research As- 
sistant in Sewage Treatment at Uni- 
versity of Illinois. Had responsible man- 
agement of Sewage Testing Plant and 
Laboratory. Age 24, married. “B. J. L.,’ 


Water Works & Sewerage, 400 W. Madi- 


son St., Chicago, Il. 












































































We 
Thank 
You 


for your many letters of 
praise and appreciation 
for our May Convention 
and Reference Data 
Edition. 


Naturally, we are proud 
of the way it was re- 
ceived. Further, your let- 
ters serve as convincing 
evidence that the issue 
will be preserved and 
used for reference and 
buying purposes which 
means a profitable in- 
vestment for the 103 ad- 
vertisers represented. 


v 


WATER WORKS 
& SEWERAGE 


400 W. Madison Street 155 East 44th Street 
CHICAGO NEW YORK CITY 















with Barber-Greene’s 


Barber-Greene's Superior features: the Vertical Boom, Milling Action 
digging, Automatic Overload Release, Self-Cleaning Buckets and 
many others give profitable digging. They bring results like 7c a foot 
for a Washington Water Department (partly through hardpan) . , , 
5c a foot for a Texas Gas Company . . . 2//c a foot for hundreds of 
miles of pipe-line trench. Send a card for "Ditching Snapshots and 
Records."" There is no obligation. 








Standardized Material 
Handling Machines 


RBER 
EENE 


660 West Park Ave., 


Aurora, Ill. 
36-15 











Dependable Always 


Joint your cast iron bell and spigot 
water mains with dependable self- 
caulking Hydro-Tite. 





Tight—strong and flexible. Used 


on thousands of miles of pipe. In 
service more than 22 years without 
a failure anywhere. 


Write for information or demonstration. 


Main Sales Office: 60 Church Street, New York, N. Y 
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General Offices and Works: West Medford Station, Boston, Mass. 


HYDRAULIC DEVELOPMENT CORPORATION 
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in New York m 


The 
ae Electric 


Building 
570 Lexington Ave. 


July I 





This motor-operated valve 









































The efficiency of Ludlow 
motor-operated valves has 
been proved by test and 
demonstration for over 10 
years. Available in numer- 
ous types and sizes with 
single or multi-station re- 
mote control. They save 
time, afford protection, as- 
sure positive performance. 
One of many Ludlow spe- 
cialties which embody 
highest engineering design 
and construction. 


tte DORR COMPANY | INC. |/THE LUDLOW VALVE MFG. CO. 


ENGINEERS | re ef 
570 LEXINGTON AVE. at 51* Street 
Telephone - Eldorado 5-5501 : 


RRR OR Re 
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SERVICISED 


EXPANSION 
JOINTS 





INUVAOSOOOCOONEUETAOUA TUTTE 










for 
veces nal surface Sewage Plant 





holes by Sika #4A. 

3 Two bleeder holes 
plugged by Sika #2. 
Infiltrations concen- 
trated to bleeders. 

4 Inserting Sika #2 in- 
to last bleeder hole. 
All bleeder holes 
plugged with Sika 
#2, and trimmed to 
contour. 






Remember, when you are plan- 
ning your new sewage plant, 
swimming pool or in fact any 
type of concrete structure, that 
the life of that structure depends 
on the joint filler you employ. i 


SERVICISED EXPANSION JOINTS 
are made to exacting specifica- 




































Protective coat | of tions. Furnished in various types, 
6 ae on Asphalt Plank such as Premoulded Asphalt, 
Expansion Joint Cork Rubber, Sponge Rubber, j 
Use Sika Waterproofings Plain Cork, and many other 
to stop water inflow Asphalts types. They are made to pre- | 
through any masonry. Fibre Plaster vent and control cracking of con- 
— —, po ha Sheet Asphalt crete, giving longer life to con- 
plied by hand — seals Waterprofing crete construction however or 
off infiltration from un- For Sewer wherever used. 
es See —_ Tunnels Specify — SERVICISED Expansion 
, ‘ Joints on your next concrete job. 





Write us about your 
problems 


Sika, Inc. 


a 1943 Grand Central Terminal, N. Y. City 
E____ialetbnieteteiitetheeit Tita 





SERVICISED PRODUCTS CORP. 


6051 WEST 65TH STREET CHICAGO, ILL. 


PTT TTT TITANIUM LTA AU 


























Water Works and Sewerage—June, 1936 


















END 


Tuberculation 
with “‘Acipco” 
CEMENT-LINED 


Cast Iron Pipe 
and Fittings 


Pipe manufactured by Mono-Cast Cen- 
trifugal Method, in sand-lined molds, and 
centrifugally lined with cement. Fittings 
cast in sand molds and lined with cement by 
hand. Complete ranges of sizes. Address 
Acipco office nearest you. 


AMERICAN 
CAST IRON PIPE COMPANY 
Birmingham, Ala. 


Cleveland Dallas 
New York 


Kansas City Los Angeles 
Pittsburg San Francisco 


Chicago 
Minneapolis 
























“More Than 4,500,000,000 
Gallons Per Day 
Pass Through 


SIMPLEX RATE CONTROLLERS” 


Simplicity of Design, Accuracy, De- 
pendability, Low Maintenance Cost, 
and Direct-Acting Features make 
SIMPLEX CONTROLLERS the selec- 
tion of Designing and Operating En- 
gineers all over the world. 


YOU can better YOUR filter oper- 


ation by their use. 


A card will bring you complete data. 





SIMPLEX VALVE & METER CO. 


6743 UPLAND STREET, PHILADELPHIA, PA. 
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“THE GREATEST LITTLE MACHINE | ever 
saw. | could not believe that it would grind 
so much sludge UNTIL | SAW IT WORK," 
reports one user of the ROYER SLUDGE 
DISINTEGRATOR. Made in 4 sizes with either 


electric or gasoline engine drive. 





A 
Royer 


Pays 
For 
ltself 





ROYER FOUNDRY & MACH. CO. 
158 PRINGLE ST. KINGSTON, PA. 


Ge C. G. WIGLEY, Manufacturer’s Agent 
3108 Atlantic Avenue Atlantic City, N. J. 

















(AFIIO) INTERNATIONAL 


Equipment — of Every Type and Size 
—for Every Requirement of 
— Modern Water Purification 


Aerators 
Chemical Feeders 
Chemical Proportioners 
Directional Flow Controllers 
Filter Plant Gauges 
Flow Indicators 
Gravity & Pressure Filters 
Hydrodarco Purifiers 
Level Controllers 
Lime Slakers 
Operating Tables 
Recarbonating Equipment 
Rate of Flow Controllers 
Sampling Tables 
Underdrain Systems 
Venturi Tubes and Meters 
Water Softeners 


The Infilco Equipped Water Purification Plant Centralizes 
Equipment Responsibility and Assures Coordinated Results 


International Filter Co. 
S39 East Van Buren Street, Chicago 


(FIID) INTERNATIONAL 








— | 
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12,000 
YEARS 
PER FOOT 


Raw greensand, from which zeolites are made, 
took 12,000 years to form deposits one foot 
thick. The application of Permutit’s scientific 
processing to nature’s age-long cevelopment of 
the raw material gives you the world’s finest 
zeolites—Zeo-Dur and Super-Zeo-Dur. 

These zeolites are selected by hand from the 
best strata in our greensand pits, screened, 
washed, graded, classified, stabilized, tested, 
dried and bagged. By the time the product is 
completely processed, 62% of the original green- 
sand has been rejected! 

We also maintain stocks of Decalso, the 
standard of synthetic zeolite quality. Our new 
free booklet tells the complete story of zeolites. 
For your copy, write The Permutit Company, 
330 West 42nd St., N. Y. C. 


Permutit 

















ACCURATE 


WATER MEASUREMENT 








Where uniform accuracy is de- 
manded, you will find SPARLING 
Main-Line Meters on the job. Ac- 
curacy is built-in by perfect machin- 
ing of every part, rigid inspection of 
assembly and thorough testing of the 
completed instruments. That is why 
their initial accuracy lasts through many 
long years of service. Interchangeable 
parts prolong their life indefinitely. 


Wall Type 
Indicator 
Totalizer 
Recorder 









In sizes from 2" to 60", they meet all 
master metering requirements of the small- 
est plant to the largest municipal water 
system. 





Moderately priced, low in maintenance 
cost, easy to install. 


Send for Bulletin 303, fully describing 
Sparling Main-line Meters and com- 
panion Indicators and Recorders. 


*«SPARLING ° 


WATER MEASURING EQUIPMENT 
945-951 N. Main St., Los Angeles 
NEW YORK CINCINNATI CHCAGO 



























Lis put your water problem squarely up to the 
“world’s largest water developers.” Let's hear what 








PPM KE, their world-wide experienced hydrological engi- 

4 neers have to say. No matter what your problems 

WATER FOR INDUSTRIES are: - - complete new installation, modernization, or 

AND MUNICIPALITIES increasing capacity, Layne can give you depend- 

Layne hydrological engineers under- able, basically sound and practical guidance. For 

sunt Oe ae Wales See more than 50 years—in all parts of the world, Layne 

analyzation of your water supply needs has met and solved the most difficult water produc- 

rae tases sea iceiee cstv «tom problems. The coupon below will bring you. 

be provided. Mail the coupon bel int ti g and fully illustrated literature about 
address your letter to our General Olfices. Layne water development service. 


LAYNE PUMPS 
and WELL WATER SYSTEMS 


AFFILIATED COMPANIES : Layne & Bowler, Inc., Dept. D, 
LAYNE-ARKANSAS CO.. Stuttgart. Ark. : LAYNE-ATLANTI General Olfice. Memphis. Tenn.. U. S. A. 
CO.. Norfolk. Va. : LAYNE-CENTRAL CO.. Memphis. Tenn. : Please send illustrated literature on Layne Pumps. Wells. 





LAYNE-NORTHERN CO., Inc., Mishawaka. Ind. : LAYNE- 
LOUISIANA CO.. Inc.. Lake Charles. La. : LAYNE-NEW YORK ee Layne selves 
CO.. INC.. New York City. N. ¥. : LAYNE-NORTH CENTRAL ater me. 

CO.. Chicago. Ill. : LAYNE-NORTHWEST CO.. Milwaukee, Wis. 

: THE LAYNE-OHIO CO., Columbus. O. : LAYNE-BOWLER Name 

NEW ENGLAND CO. nm. Mass. : LAYNE-TEXAS CO. 

Houston. Tex. : LAYNE-WESTERN CO.. Kansas City. Mo, City. State 

















ANTHRAFILT 


LOWER FIRST COST 
LESS OPERATING EXPENSE 


When comparing filtering media, the 
low first cost as well as the lower freight 
charges of Anthrafilt are worthy of your 
consideration. 

In addition, Anthrafilt requires less 
wash water and a lower investment in 
washing machinery — reducing operat- 
ing expense. | 

Many other unique points of su- 
periority will be explained in detail upon 
request. 

Write today. Samples furnished for 
testing. 


THE HUDSON COAL CO. 


SCRANTON, PA. 


H. H. SHAVER 
Asst. Gen. Sales Agent 
i 


G. B. FILLMORE 
General Sales Agent 
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TWO Great New COAGULANTS 


BLACK ALUM—Activated carbon- 
compounded. Fast floc formation. 
Better defined floc. Stabilizes sludge. 
Conditions filter 
sand. 

COAG—Contains 
activated carbon 
and other coagulating compounds. High- 
ly efficient, and lower in cost than regu- 
lar alum. For information address: 


Activated Alum Cars 


Main Sales Office: 80 BROAD STREET, NEW vi 0 











SSS 
WILSON. 


Hypochlorinator and Chemical 
Type MD, for Feeding 
Ammonia, Alkalis, Ete, 


A motor driven, constant 
pressure feeder supplied with 
without solution tank ang 4 
fittings to the water main, Ca. 

, pacity 150-Ibs. available chiorin 
per twenty-four hours. Guaran. 
teed accurate against Pressures 
up to 150-lbs. Very useful ag 
an auxiliary feeder in large 
water treatment plants. 











Manufactured by 


WILSON CHEMICAL FEEDERS, ine. 
110 Washington Street 
Buffalo, N. Y. 

SS ———SSS————————. 
a>] SSS 
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for Water and Sewage Treatment 


110100 bs. EF VERSON 


of Chlorine Metered-Feed 


per day... CHLORINATORS || WYater Control Equipment ) 


$375.00 priced, accurate, chlorinator 
and up that anyone can operate 
safely. EVERSON Model Y ill b . d > h | li 

G. Series gr offering for ~ es ou wi e interested in the comp ete line 
time: Any delivery from 1 to 100 lbs. o ” 
chlorine per 24 hours; Metered-feed; Inti- offered by MUELLER. Write for catalogs 
mate mixture of gas in water- sealed self- 
venting chamber; Protection against back- of the equipment in which you are in- 
flooding by an automatic vacuum break, 

non-corrosion line and valves (Guaranteed 
against corrosion for 1 year) divided into 
standard replaceable units for safe, easy- 
cleaning and maintenance; Reliable equip- 
ment designed, manufactured and guaran- 

teed by “The Swimming Pool People,” M LL Be ae a ecatur, iii. 


specialists in water conditioning for two 














terested. 









































a EVERSON MFG. CO. Factories: oa, M.; > seas Tenn.; Los Angeles, 
Bulletin “G” 633 W. Lake St., Chicago, U.S.A. at., oarnia, Wnt. 
Branches: New York and San Francisco 
Use PFT Equipment in Your Pressure : Sewer : Culvert : Subaqueous. | 


Sewage Treatment Plant 


Write tor Latest Balletins 





PACIFIC FLUSH TANK COMPANY 


Designers & Manufacturers @, of Sewerage and Sewage 


Seeiinned Ave. Treatment Equipment — = fae ee . 
= aie ESR NMMINIOUK JOINT REINFORCED CONCRETE PIPE 























LOCK JOINT PIPE CO. Est. 1905. Ampere, N. J. 
Neg ee ae 








15 HOURS OF POWER HAMMER 
POUNDING © icc’. minure Arrowhead Grating & Treads 


@® Even under this terrific and sustained punish- 














° b 

ment MINERALEAD Jointing held tight—didn’t Engineers’ Handbook sent on request. | 
leak a drop. | 
@® Write for particulars of this interesting test ARROWHEAD IRON WORKS, Inc. 

—important to everyone who lays Bell and Spigot 431 W. Sth St., Kansas City, Mo. . 
Pipe. ‘ 
The ATLAS MINERAL vapOueTS Company of Pennsylvania 

Mertztown - - Pennsylvania 


STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 
styles, sizes and weights. 


| MINERALEAD 


Write for Catalog and Prices 


SOUTH BEND FOUNDRY CO. 


FOR JOINTING BELL AND SPIGOT WATER MAINS Gray Iron and Semi-Steel Castings SOUTH BEND, INDIANA 
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A dependable product 


FERRISUL—An excellent 
coagulant 
SANTOSITE—An efficient 
and economical reducing 
agent for removing dis- 
solved oxygen 


in dependable equipment 


Monsanto Chemical Company 


Sr. Louis.U.S.A 











ROBERTS 

FILTER MANUFACTURING CO. 
607 Columbia Ave., Darby, Penna. 
Manufacturers of Pressure and Gravity Type 


Water Filters and Specialties for Water Puri- 
fication and Sewage Treatment Plants. 


We contract for complete installation of me- 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 


Write us concerning your Sanitary Problems. 




















WRITE FOR BOOKLET 








ATIONAL WATER MAIN CLEANING 


50 CHURGH ST. NEW YORK 















An ideal meter mounting 
for basement water meters 

. saves fittings and coup- 
lings and provides an all- 
copper water way. 


WRITE FOR CATALOG. 


FORD METER BOX CO. 


ya. 
SY WABASH, 


INDIANA, U. S.A. 








The new ew HELLIGETURBID IMETER 


Eliminates the preparation and use of 
standard suspensions—Utmost convenience 
—Highest accuracy. If connected to the 
water line, the apparatus permits a con- 
tinuous check of the turbidity without the 
necessity of refilling tubes with individ- 
ual samples. 

Reads all turbidities 
turbid water. 


Bulletin me, Be me consatne detailed 
nformatio 


HELLIGE 


INCORPORATED 


3702 Northern Blvd., Long Island City, N. Y. 


down to zero- 























Se 


* Safeguard Summer Campers—Use * 


CHLOR - O - FEEDERS 








for  hypo-chlorinating 





Injec- ; 
tion to water supplies. 
Water 
Line The modern, simple, and 
Suction economical way of ob- 
from taining safe, sterilized 
Hypo 
Bottle water. 

} 4 Write for NEW Bulle- 

Residual Chlorine Adj. Cam tin SAN. 


% PROPORTIONEERS ‘%, Inc. 


Associated with Builders Iron Foundry 
9 N. Codding Street Providence, R. I. 


ee a oe ee nd i ii i 

















Chicago Rawhide 


TEND SCORING 


Save shafts, save labor with Mabb's Type 
Chicago Rawhide braided (Hydraulic) 
packing that never hardens—retains its 
natural oil, never heats—is self lubricating 
and contains no grit like hemp, flax, etc.; 
is self-flushing. Good to the last strand 
—just add more. None to 
pull out or throw away, 
hence more economical 
than the cheapest substi- 
tute packing material. 


Chicago Rawhide Mfg. Co. 
1283 Elston Avenue: 
Chicago, U.S.A. 














Hydraulic 
Packing 


(MABB’S TYPE) 
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THE CLOROBEN CORPORATION 
90 FORREST STREET JERSEY CITY, N. J. 
° tect Water Work f tres- ? 
[oeses ‘s Pe = Paget y haneeian® ED SON S NEW HAND PUMP 
that the water itself be guarded from pollution. Smallest Diaphram Pump _. 2” Suction 
Both are economically and unfailingly accom- Open Discharge. Capacity 1400 G.P.H. Weight 
plished by Stewart Fences. Send for catalog. 60 Ibe. 
The Stewart iron THE EDSON CORP’N, 49 “D” Street 
is Works Co., Inc. So. Boston, Mass. 
5 328 Stewart Block, NEW YORK: 142 Ashland P1., 
ov } ag Stewas_ CHICAGO: 3500 N. Long Ave. 
ces onan ie (8s oe ae RON Da Catalog “‘T” Gives Full Data, Also Edson Hand and Power 
Ny Fon a pametes _ Anniversary—1936 ) ENCES oo pm P xem p Rose pre mt 
Water Works and Sewerage—June, 1936 
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Just off the press! Modern Municipal Sanitation describes 
and illustrates each of the nine major units of Dorr sanitary 
engineering equipment. A page, too, of typical sewage treat- 
ment flowsheets, showing equipment arrangements for differ- 
ent types of plants. 


Dorr Clarifiers! A 16 page illustrated booklet—full of up-to- 
date information on the most extensively used sedimentation 
unit in the entire field of sanitation. 


Conversion Factors for Engineers! 500 multiplication factors 
for the rapid conversion of the common engineering units of 
measure of one system into the different but related units of 
other systems. 


Dorr Sanitary Engi- 
neering Equipment 
Bar Screens 

Detritors 
Clarifiers 
Digesters 
Distributors 
Aerators 
Flocculators 
Flash Mixers 
Sludge Pumps 


Send coupon NOW 
for your copies— 


ei th 


cquvension FACTORS DORR CO. Inc. 
ENGINEERS 247 Park Ave., New York, N. Y. 


Please send me copies of Modern Municipal 
Sanitation, Dorr Clarifiers and Conversion Fac- 
tors For Engineers. 
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THEE DORR COMPANY '"c. 


CHI 
Torono 460lo®:—i(<ésd ENGINEER cc 2477 Park Ave., New York ¢ (oS NE 5s 


DORR TECHNICAL SERVICES AND EQUIPMENT ARE AVAILABLE FROM THE FOLLOWING COMPANIES: 


HOLLAND: Dorr-Oliver N. V. The Hague ENGLAND: Dorr-Oliver Company Ltd., London GERMANY: Dorr Gesellschaft, m. b. H. Berlin 


4 AUSTRALIA: Crossle & Duffy Pty. Ltd., Melbourne 4 ‘ 
FRANCE: Soc. Dorr-Oliver, Paris SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg JAPAN: Andrews & George Co. Inc., Tokio 



























a 


% 


TOMORROW'S TAX DOLLARS 


AS. 


al 


S 


o 
(a 4 


No o 
esting OF 
named al 
tattle of 
Texas ac 





Hous 
Ym 's based 
and ship’ 


A representative page from the W&T Z cotton PC 
Accounting Department records showing : in expor 
actual maintenance costs on a Visible 


Vacuum Chlorinator. The larg’ 
is recog 
producir 
world, 
narkets 


THE CHLORINATION DOLLAR|=" 
MUST BUY ..MAINTENANCE ECONOMY _ 


commur 


“HOw MUCH does it cost for upkeep?” is tomorrow's question. With a W&T B EON The 
Visible Vacuum Chlorinator the answer is ready —“ Annual maintenance ; 


3 program 
less than ONE PERCENT of the purchase price.” a F system 


Analysis of repair costs of over 4,000 installations reports this figure. ie Houstox 
The reason?—Visible Vacuum design,—every working part in plain view under : 
the glass bell jar. No hidden springs or diaphragms to fail, no small parts or 
orifices to clog, no interruption of Chlorination’s vital task. 

Ease your mindon chlorination by selectingW&T Visible Vacuum Chlorinators 
for dependable, accurate, trouble-free service,at minimum maintenance expense. 


Through years of service tomorrow's taxpayers will applaud your choice 
of low maintenance equipment. 





STW TORK 

MRA 

Technical publications 38,157 and 158 describe W &T Visible 
Vacuum Chlorinators. Ask for your copies. 


WALLACE & TIERNAN CO. Ine. 


Manufacturers of Chlorine and Ammonia Control Apparatus 
NEWARK, NEW JERSEY * BRANCHES IN PRINCIPAL CITIES 


THE ONLY SAFE WATER 1S A STERILIZED WATER 
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